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The future 


Thank you for taking the time to review our new CMOS 
Static RAM Data Book. 

EDI is one of the top three suppliers of CMOS Static RAMs 
to the hi-rel market. We are very proud to say that we were the first 
manufacturer to ship high performance, MIL-STD-883 compliant 
256Kxl and 64Kx4 SRAMs in production volume in 1988. We are 
also the leading supplier of 8Kx8 and 32Kx8 Static RAMs to the 
military market. 

Our strategy is to continue to be first to market with leading 
edge, high density, high performance CMOS Static RAMs for the 
industry's most demanding applications in the future. We plan to 
be among the first with megabit density MIL-STD-883 monolithic 
SRAMs, beginning with the 128 Kx8 in 1989, followed closely with 
256Kx4 and lMegxl organizations in 1990. 

We are committed to the hi-rel market and are continuing to 
invest significant resources to maintain the high quality standards 
mandated by our customers. 

You will find EDI able to support your most stringent 
performance requirements. We have a knowledgable and energetic 
support staff of sales, marketing, customer service, and engineering 
people ready to handle any questions. 

I hope you will consider EDI for your high performance, low 
power CMOS Static RAM needs. 

SincerehL — _ 


Hans Olsen 
President 
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Established CMOS SRAM Leader 


In an industry where the primary objective of the 
major semiconductor manufacturers is high volume 
production of devices for the vast commercial market, 
Electronoic Designs Incorporated has focused on the 
needs of the specialized, high-reliability and military 
equipment manufacturers. 

Through its expertise in value-added design and 
manufacturing techniques, EDI has time and again 
proved itself to be the first to market with CMOS Static 
RAMs providing the highest level in advanced techol- 
ogy for the most demanding high-performance appli- 
cations. 

EDI's current volume parts employ 1.2p. design 
rules. Recently introduced high speed monolithic 
256Kx1 and 64Kx4 devices feature I.Op. technology. 
And, a 128Kx8 monolithic, scheduled for introduction 
late in 1989, will be EDI's first submicron product, 
featuring 0.8n geometries. 

Since the introduction of its first monolithic CMOS 
Static RAM products in 1986, EDI has become the 
leading supplierof bytewide (8Kx8 and 32Kx8) devices 
for Military applications. The acceptance of these 
products in the Military marketplace is continuing to 
fuel exceptional growth for the Company. 

DESC Listed 

EDI is listed on the Defense Electronics Supply 
Center (DESC) Standard Military Drawings for micro- 
circuits as an approved source for its 64K density 
(8Kx8 and 8Kx9) and its complete family of high per- 
formance, high speed 256K density (32Kx8, 64Kx4 
and 256Kx1) devices. 

Not only has EDI been first to market with the latest 
technology, the company has consistently been first to 
offer these devices in advanced packaging configura- 
tions including surface mount packages which are also 
used in its megabit density modules. 

SRAM Modules 

The Company's first SRAM Module, the EDH8808C 
introduced in 1 983, was also the industry's first Military 
64K density Static RAM. In 1985 the Company made 


the decision to focus its product line on high-perform- 
ance and high-reliability Static RAMs. 

In addition to proprietary designs with unique per- 
formance characteristics, modules provide today’s 
designers with pin for pin compatibility to the next 
generation of monolithic technology. The megabit 
density 128Kx8 Static RAM module (EDI8M8128C), 
available since 1986, is a market leader. 

EDI develops modules from the products in their 
monolithic product line to provide the same high per- 
formance characteristics, in megabit densities. The 
most recent addition to this line is a 64Kx16 CMOS 
Static RAM device in a 40 pin package with the same 
pinout and footprint as the future monolithic device. 
Capabilities 

EDI is able to be first to provide leading edge 
technology through its exclusive strategic partnerships 
and licensing agreements with the industry’s leading 
semiconductor foundries, worldwide. EDI’s value- 
added design approach adapts state-of-the-art tech- 
nology to product development and manufacturing 
which employ a combination of stringent processing, 
advanced packaging techniques, and exhaustive test- 
ing, both environmental and electrical. 

EDI's applications and service orientation comes 
naturally from its roots in the computer industry in the 
high technology region of Massachusetts. EDI’s head- 
quarters facility is located in Hopkinton, Massachu- 
setts, near the starting line of the world famous Boston 
Marathon, just 26 miles west of Boston. The head- 
quarters facility houses R&D, Engineering, Module 
Assembly, Final Test, Administration, and Sales & 
Marketing. 

New Products 

Many new products scheduled for introduction at 
press time are included in the Advance Data pages of 
this Data Book. These products include three megabit 
density monolithics and modules with densities to 4 
megabits, all offering exceptional performance charac- 
teristics. 
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Surface Mount Pioneer 


Surface mount devices (SMD) allow the designer to 
take full advantage of the low power feature of CMOS 
and to obtain the greatest board space savings. Most 
integrated circuits, however are still packaged in the 
traditional dual-in-line package (DIP) configuration and 
there is a large manufacturing support industry to 
handle thru-hole board assembly. 

High Density Modules 

EDI was the first manufacturer to provide memory 
products incorporating surface mount technology for 
exceptional space savings into a finished device for 
use in standard through-hole manufacturing 
applications.These products are comprised of a multi- 
layered substrate (either co-fired ceramic or glass filled 
epoxy FR-4) with dual-in-line (DIP) or single-in-line 
(SIP) pin configurations. 

As a surface mount pioneer in the early 1 980’s, EDI 
encountered many of the technical issues now facing 
the military/hi-rei market place. These issues included 
solving the coefficient of thermal expansion (CTE) 
mismatch, shear stress, and thermal management 
problems. 

In addressing the CTE problem, EDI performed a 
comprehensive evaluation of board materials and 
surface mount packages. The results of this extensive 
research and development led EDI to select CTE 
matched leadless ceramic chip carriers with ceramic 
motherboards to manufacture the industry’s first high 
density memory modules for military applications. An 


advanced infrared reflow surface mount technology 
was developed after extensive evaluation proved infra- 
red reflow to be the most efficient method of heat 
transfer to produce reliable solder connections. 

The result of the combining of high-speed and high- 
performance monolithic integrated circuits are prod- 
ucts providing high performance with exceptionally 
high density. EDI modules provide customers the 
density advantages of surface mount technology with 
the convenience of standard manufacturing techniques. 
New Monolithic Packaging 

As EDI entered the monolithic marketplace, it recog- 
nized an opportunity to bring its surface mount experi- 
ence to the aid of the military and hi-rel system houses. 
Shear stresses reaching thousands of pounds per 
square inch (psi) can build up inside of a surface mount 
solder joint during thermal cycling due to differences in 
the CTE of the board material and the package, and 
out-of-plane warping, causing solder joint failures. 

EDI has recently introduced two new surface mount 
package options to manage the CTE and shear stress 
problems facing military system designers; leaded 
ceramic chip carriers and flatpacks. These packages 
provide the advantages of lead compliancy, shear 
stress relief, and solder joint inspection capability. 

EDI provides its customers with the highest perform- 
ance and highest density military Static RAMs avail- 
able in the marketplace, in the most desirable package 
configurations. 
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Quality Assurance Policy 

The Quality Standard at Electronic Designs Incorpo- 
rated (EDI) is defect free work. No other standard is 
acceptable. 

This policy is reflected in the attention given to the 
design, manufacture, and test of all of our products. All 
procedures are designed to meet or exceed the re- 
quirements of our customers, and the strict require- 
ments and procedures dictated by Military Standards. 

Maintaining the highest standards of quality de- 
mands acontinous committment from each individual, 
throughout the company. EDI conducts a comprehen- 
sive training program for all employees which stresses 
the importance of each individual to the final objective 
of satisfied customers through defect free products 
and workmanship. 

EDI's operating procedures have been developed to 
establish and maintain a single standard of manufac- 
turing methodology. The Quality system has been 
designed to be in compliance with: 

1 . MIL-M 38510 General Specifications for Micro- 
circuits 

2. MIL-STD 45662 Calibration System Require- 
ments 

3. MIL-Q-9858 Quality Program Requirements 

4. MIL-STD-883 


MIL-STD-883C Compliance 

EDI's hermetic Military grade monolithic CMOS 
SRAMs are in full compliance with the product flow and 
test procedures of paragraph 1.2.1 of MIL-STD-883. 

The products are processed to the standardized 
screening flow, Method 5004 of MIL-STD-883C. Peri- 
odic inspections, per Method 5005 of MIL-STD-883C 
are performed to ensure adequate screening. The 
purpose of Methods 5004 and 5005 is given below. 

1. Screen infant mortality. 

2. Produce highly reliable product. 

In addition, EDI performs extended life tests on all 
released products. Devices are tested at +125°C for 
1 000 hours. Failures are rigorously analyzed to iden- 
tify failure mechanisms. Finally, corrective actions are 
implemented to preclude failure recurrence. This closed 
loop system ensures that reliability is “designed in” 
rather than “tested in." 

With this information, EDI can: 

1. Predict failure rates 

2. Assess impact of design, process or material 
change. 

3. Determine useful product life. 
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EDI DESC-SMD Program 


EDI is a leading supplier of hi-rel (military), high-per- 
formance CMOS Static RAMs and high density CMOS 
Static RAM modular subsystems products which com- 
plement each other to provide high speed CMOS solu- 
tions for a wide range of military applications and sys- 
tems. The product line includes devices which are fully 
compliant to the latest revision of MIL-STD-883. 

EDI is actively involved with the Defense Electronic 


Supply Center (DESC) in their Standard Military Draw- 
ing (SMD) program. The SMD program allows stan- 
dardization fo militarized products and reduction of the 
proliferation of non-standard source control drawings. 
Products listed on DESC Drawings at the time of 
printing this book are listed below. Users should con- 
tact either EDI or DESC for current status of products 
in the SMD program. 


DESC Standard Military Drawing Program 

Description 

Drawing No. 

8Kx8 

-5962-85525 

8Kx9, Low Power* 

-5962-88683 

32Kx8 

-5962-88662 

32Kx8, Low Power 

-5962-88552 

64Kx4 

-5962-88681 

64Kx4, Low Power 

-5962-88545 

256 Kxl 

-5962-88725 

256Kx1 , Low Power 

-5962-88544 

‘Listing Approval Pending at Press time 
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EDI CMOS Static RAM Selector Guide 


Monolithic, Advan 

ice Information 

EDI 

Part 

Number 

Speed Temp 
ns Range 

Max Current Consum 
ICC1 ICC3 IDR 
mA mA p.A 

Packaging Information 

Dwg. Type Pins Dimensions 

No. LxWxH (in) 

Page 


256K Density 


32Kx8 


EDI8833C35CB 

35 

MIL 

95 

1.5 

600 

8 

DIP 

28 

1 .49x.620x.232 

28 

EDI8833C45CB 

45 

MIL 

95 

1.5 

600 

8 

DIP 

28 

1 .49x.620x.232 

28 

EDI8833C35LB 

35 

MIL 

95 

1.5 

600 

12 

LCC 

32 

.560x.458x.120 

28 

EDI8833C45LB 

45 

MIL 

95 

1.5 

600 

12 

LCC 

32 

.560x.458x.120 

28 

EDI8833C35QB 

35 

MIL 

95 

1.5 

600 

2 

DIP 

28 

1 .49x.320x.200 

28 

EDI8833C45QB 

45 

MIL 

95 

1.5 

600 

2 

DIP 

28 

1 .49x.320x.200 

28 

32Kx9 











EDI8932C45CB 

45 

MIL 

TBD 

TBD 

TBD 

8 

DIP 

28 

1.49x.620x.232 

29 

EDI8932C55CB 

55 

MIL 

TBD 

TBD 

TBD 

8 

DIP 

28 

1 .49x.620x.232 

29 

EDI8932C45LB 

45 

MIL 

TBD 

TBD 

TBD 

12 

LCC 

32 

.560x.458x.120 

29 

EDI8932C55LB 

55 

MIL 

TBD 

TBD 

TBD 

12 

LCC 

32 

.560x.458x.120 

29 


1 Megabit Density 


IMxl 


EDI81 1024C35TB 

35 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1.40x.400x.180 

30 

EDI81 1024C45TB 

45 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1.40x.400x.180 

30 

EDI81 1024C55TB 

55 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1.40x.400x.180 

30 

EDI81 1024C70TB 

70 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1.40x.400x.180 

30 


256Kx4 


EDI84256C35TB 

35 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1.40x.400x.180 

31 

EDI84256C45TB 

45 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1 .40x.400x.180 

31 

EDI84256C55TB 

55 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1.40x.400x.180 

31 

EDI84256C70TB 

70 

MIL 

140 

5 

TBD 

101 

DIP 

28 

1.40x.400x.180 

31 


128Kx8 

EDI88130C55CB 

EDI88130C70CB 

EDI88130C90CB 

EDI88130C100CB 

EDI88130C55LB 

EDI88130C70LB 

EDI88130C90LB 

EDI88130C100LB 


55 

MIL 

120 

70 

MIL 

120 

90 

MIL 

120 

100 

MIL 

120 

55 

MIL 

120 

70 

MIL 

120 

90 

MIL 

120 

100 

MIL 

120 


1 

TBD 

9 

DIP 

32 

1.60x.600x.180 

32 

1 

TBD 

9 

DIP 

32 

1.60x.600x.180 

32 

1 

TBD 

9 

DIP 

32 

1.60x.600x.180 

32 

1 

TBD 

9 

DIP 

32 

1.60x.600x.180 

32 

1 

TBD 

100 

LCC 

32 

.800x.450x.090 

32 

1 

TBD 

100 

LCC 

32 

.800x.450x.090 

32 

1 

TBD 

100 

LCC 

32 

.800x.450x.090 

32 

1 

TBD 

100 

LCC 

32 

.800x.450x.090 

32 
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EDI CMOS Static RAM Selector Guide 

Monolithic 


EDI 

Speed Temp 

Max Current Consum 

Packaging Information 

Page 

Part 

ns Range 

ICC1 ICC3 IDR 

Dwg. Type Pins Dimensions 


Number 


mA mA pA 

No. LxWxH (in) 



64K Density 

8Kx8, High Speed 


EDI8808CA35DB 

35 

MIL 

140 

1 

200 

70 

CERDIP 28 

1 .49x.620x.232 

33-38 

EDI8808CA45DB 

45 

MIL 

140 

1 

200 

70 

CERDIP 28 

1 .49x.620x.232 

33-38 

EDI8808CA55DB 

55 

MIL 

140 

1 

200 

70 

CERDIP 28 

1 .49x.620x.232 

33-38 

EDI8808CA70DB 

70 

MIL 

140 

1 

200 

70 

CERDIP 28 

1.49x.620x.232 

33-38 

EDI8808CA35LB 

35 

MIL 

140 

1 

200 

12 

LCC 

32 

.560x.458x.120 

33-38 

EDI8808CA45LB 

45 

MIL 

140 

1 

200 

12 

LCC 

32 

.560x.458x.120 

33-38 

EDI8808CA55LB 

55 

MIL 

140 

1 

200 

12 

LCC 

32 

.560x.458x.120 

33-38 

EDI8808CA70LB 

70 

MIL 

140 

1 

200 

12 

LCC 

32 

.560x.458x.120 

33-38 

EDI8808CA35QB 

35 

MIL 

140 

1 

200 

2 

DIP 

28 

1.49x.320x.200 

33-38 

EDI8808CA45QB 

45 

MIL 

140 

1 

200 

2 

DIP 

28 

1.49x.320x.200 

33-38 

EDI8808CA55QB 

55 

MIL 

140 

1 

200 

2 

DIP 

28 

1.49x.320x.200 

33-38 

EDI8808CA70QB 

70 

MIL 

140 

1 

200 

2 

DIP 

28 

1.49x.320x.200 

33-38 

8KX9 











EDI8908C35L28B 

35 

MIL 

140 

1 

200 

14 

LCC 

28 

.560x.358x.120 

39-44 

EDI8908C45L28B 

45 

MIL 

140 

1 

200 

14 

LCC 

28 

.560x.358x.120 

39-44 

EDI8908C55L28B 

55 

MIL 

140 

1 

200 

14 

LCC 

28 

.560x.358x.120 

39-44 

EDI8908C35QB 

35 

MIL 

140 

1 

200 

2 

DIP 

28 

1.49x.320x.200 

39-44 

EDI8908C45QB 

45 

MIL 

140 

1 

200 

2 

DIP 

28 

1.49x.320x.200 

39-44 

EDI8908C55QB 

55 

MIL 

140 

1 

200 

2 

DIP 

28 

1 .49x.320x.200 

39-44 
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EDI CMOS Static RAM Selector Guide 


Monolithic, Prelim 

\inarv/Final Data 




EDI 

Part 

Number 

Speed Temp 
ns Range 

Max Current Consum 
ICC1 ICC3 IDR 
mA mA jiA 

Packaging Information 

Dwg. Type Pins Dimensions 

No. LxWxH (in) 

Page 


256K Density 


256Kx1 

EDI81256C35LB 

EDI81256C45LB 

EDI81256C55LB 

EDI81256C35QB 

EDI81256C45QB 

EDI81256C55QB 

256Kx1, Low Power 

EDI81 256P35LB 

EDI81256P45LB 

EDI8 1 256P55LB 

EDI81256P35QB 

EDI81256P45QB 

EDI8 1 256P55QB 


35 

MIL 

120 

10 

45 

MIL 

120 

10 

55 

MIL 

120 

10 

35 

MIL 

120 

10 

45 

MIL 

120 

10 

55 

MIL 

120 

10 


35 

MIL 

120 

3 

45 

MIL 

120 

3 

55 

MIL 

120 

3 

35 

MIL 

120 

3 

45 

MIL 

120 

3 

55 

MIL 

120 

3 


14 LCC 28 

14 LCC 28 

14 LCC 28 

3 DIP 24 

3 DIP 24 

3 DIP 24 


500 

14 

LCC 

28 

500 

14 

LCC 

28 

500 

14 

LCC 

28 

500 

3 

DIP 

24 

500 

3 

DIP 

24 

500 

3 

DIP 

24 


.560x.358x.120 

45-50 

.560x.358x.120 

45-50 

.560x.358x.120 

45-50 

1 .28x.320x.200 

45-50 

1 .28x.320x.200 

45-50 

1 .28x.320x.200 

45-50 

.560x.358x.120 

45-50 

.560x.358x.120 

45-50 

.560x.358x.120 

45-50 

1 .28x.320x.200 

45-50 

1 .28x.320x.200 

45-50 

1.28x.320x.200 

45-50 


64Kx4 


EDI8464C35LB 

35 

MIL 

120 

10 

— 

14 

LCC 

28 

.560x.358x.120 

51-56 

EDI8464C45LB 

45 

MIL 

120 

10 

— 

14 

LCC 

28 

.560x.358x.120 

51-56 

EDI8464C55LB 

55 

MIL 

120 

10 

— 

14 

LCC 

28 

.560x.358x.120 

51-56 

EDI8465C35QB 

35 

MIL 

120 

10 

— 

3 

DIP 

24 

1.28x.320x.200 

57-62 

EDI8465C45QB 

45 

MIL 

120 

10 

— 

3 

DIP 

24 

1.28x.320x.200 

57-62 

EDI8465C55QB 

55 

MIL 

120 

10 

— 

3 

DIP 

24 

1.28x.320x.200 

57-62 

64Kx4, Low Power 











EDI8464P35LB 

35 

MIL 

120 

3 

500 

14 

LCC 

28 

.560x.358x.120 

51-56 

EDI8464P45LB 

45 

MIL 

120 

3 

500 

14 

LCC 

28 

.560x.358x.120 

51-56 

EDI8464P55LB 

55 

MIL 

120 

3 

500 

14 

LCC 

28 

.560x.358x.120 

51-56 

EDI8465P35QB 

35 

MIL 

120 

3 

500 

3 

DIP 

24 

1.28x.320x.200 

57-62 

EDI8465P45QB 

45 

MIL 

120 

3 

500 

3 

DIP 

24 

1.28x.320x.200 

57-62 

EDI8465P55QB 

55 

MIL 

; 

120 

3 

500 

3 

DIP 

24 

1-28x.320x.200 

57-62 
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EDI CMOS Static RAM Selector Guide 


Monolithic 


EDI 

Speed Temp 

Max Current Consum 

Packaging Information 

Page 

Part 

ns Range 

ICC1 ICC3 IDR 

Dwg. Type Pins Dimensions 


Number 


mA mA ^iA 

No. LxWxH (in) 



256K Density, Continued 

32KX8 


EDI8832C55CB 

55 

MIL 

95 

1 

— 

8 

DIP 

28 

1.49x.620x.232 

63-68 

EDI8832C70CB 

70 

MIL 

95 

1 

— 

8 

DIP 

28 

1.49x.620x.232 

63-68 

EDI8832C85CB 

85 

MIL 

95 

1 

— 

8 

DIP 

28 

1.49x.620x.232 

63-68 

EDI8832C100CB 

100 

MIL 

95 

1 

— 

8 

DIP 

28 

1.49x.620x.232 

63-68 

EDI8832C120CB 

120 

MIL 

95 

1 

— 

8 

DIP 

28 

1-49x.620x.232 

63-68 

EDI8832C150CB 

150 

MIL 

95 

1 

— - 

8 

DIP 

28 

1.49x.620x.232 

63-68 

EDI8832C55LB 

55 

MIL 

95 

1 

— 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832C70LB 

70 

MIL 

95 

1 

— 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832C85LB 

85 

MIL 

95 

1 

— 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832C1 OOLB 

100 

MIL 

95 

1 

— 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832C120LB 

120 

MIL 

95 

1 

— 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832C1 50LB 

150 

MIL 

95 

1 

— 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832C55QB 

55 

MIL 

95 

1 

— 

2 

DIP 

28 

1.49x.320x.200 

63-68 

EDI8832C70QB 

70 

MIL 

95 

1 

— 

2 

DIP 

28 

1.49x.320x.200 

63-68 

EDI8832C85QB 

85 

MIL 

95 

1 

— 

2 

DIP 

28 

1 .49x.320x.200 

63-68 

EDI8832C100QB 

100 

MIL 

95 

1 

— 

2 

DIP 

28 

1.49x.320x.200 

63-68 

EDI8832C120QB 

120 

MIL 

95 

1 

— 

2 

DIP 

28 

1 .49x.320x.200 

63-68 

EDI8832C150QB 

150 

MIL 

95 

1 

— 

2 

DIP 

28 

1 .49x.320x.200 

63-68 

32KX8, Low Power _ 











EDI8832P55CB 

55 

MIL 

95 

1 

500 

8 

DIP 

28 

1 .49x.620x.232 

63-68 

EDI8832P70CB 

70 

MIL 

95 

1 

500 

8 

DIP 

28 

1 .49x.620x.232 

63-68 

EDI8832P85CB 

85 

MIL 

95 

1 

500 

8 

DIP 

28 

1-49x.620x.232 

63-68 

EDI8832P100CB 

100 

MIL 

95 

1 

500 

8 

DIP 

28 

1.49x.620x.232 

63-68 

EDI8832P120CB 

120 

MIL 

95 

1 

500 

8 

DIP 

28 

1-49x.620x.232 

63-68 

EDI8832P150CB 

150 

MIL 

95 

1 

500 

8 

DIP 

28 

1-49x.620x.232 

63-68 

EDI8832P55LB 

55 

MIL 

95 

1 

500 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832P70LB 

70 

MIL 

95 

1 

500 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832P85LB 

85 

MIL 

95 

1 

500 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832P1 OOLB 

100 

MIL 

95 

1 

500 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832P120LB 

120 

MIL 

95 

1 

500 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832P1 50LB 

150 

MIL 

95 

1 

500 

12 

LCC 

32 

.560x.458x.120 

63-68 

EDI8832P55QB 

55 

MIL 

95 

1 

500 

2 

DIP 

28 

1.49x.320x.200 

63-68 

EDI8832P70QB 

70 

MIL 

95 

1 

500 

2 

DIP 

28 

1.49x.320x.200 

63-68 

EDI8832P85QB 

85 

MIL 

95 

1 

500 

2 

DIP 

28 

1 .49x.320x.200 

63-68 

EDI8832P100QB 

100 

MIL 

95 

1 

500 

2 

DIP 

28 

1.49x.320x.200 

63-68 

EDI8832P120QB 

120 

MIL 

95 

1 

500 

2 

DIP 

28 

1.49x.320x.200 

63-68 

EDI8832P150QB 

150 

MIL 

95 

1 

500 

2 

DIP 

28 

1 .49x.320x.200 

63-68 
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EDI CMOS Static RAM Selector Guide 


Modules, Advance Informatic 

m 

EDI 

Part 

Number 

Speed Temp 
ns Range 

Max Current Consum 
ICC1 ICC3 IDR 
mA mA jiA 

Dwg. 

No. 

Packaging Information 

Type Pins Dimensions 

LxWxH (in) 

Page 


1 Megabit Density 


256Kx4 


EDI8M4257C35TB 

35 

MIL 

480 

40 

104 

DIP 

28 

1.40x.435x.275 

70 

EDI8M4257C45TB 

45 

MIL 

480 

40 

104 

DIP 

28 

1 .40x.435x.275 

70 

EDI8M4257C55TB 

55 

MIL 

480 

40 

104 

DIP 

28 

1.40x.435x.275 

70 

EDI8M4257C70TB 

70 

MIL 

480 

40 

104 

DIP 

28 

1.40x.435x.275 

70 

EDI8M4257C35TC 

35 

COM 

480 

40 

104 

DIP 

28 

1.40x.435x.275 

70 

EDI8M4257C45TC 

45 

COM 

480 

40 

104 

DIP 

28 

1-40x.435x.275 

70 

EDI8M4257C55TC 

55 

COM 

480 

40 

104 

DIP 

28 

1.40x.435x.275 

70 

EDI8M4257C70TC 

70 

COM 

480 

40 

104 

DIP 

28 

1.40x.435x.275 

70 


2 Megabits Density 


512Kx4 


EDI8M4512C45CB 

45 

MIL 

150 

50 

103 

DIP 

32 

1.60x.600x.275 

71 

EDI8M4512C55CB 

55 

MIL 

150 

50 

103 

DIP 

32 

1.60x.600x.275 

71 

EDI8M4512C70CB 

70 

MIL 

150 

50 

103 

DIP 

32 

1.60x.600x.275 

71 

EDI8M4512C45CC 

45 

COM 

150 

50 

103 

DIP 

32 

1 .60x.600x.275 

71 

EDI8M4512C55CC 

55 

COM 

150 

50 

103 

DIP 

32 

1 .60x.600x.275 

71 

EDI8M4512C70CC 

70 

COM 

150 

50 

103 

DIP 

32 

1.60x.600x.275 

71 


256Kx8 

EDI8M8257C90CB 

EDI8M8257C100CB 

EDI8M8257C120CB 

EDI8M8257C150CB 

EDI8M8257C90CC 

EDI8M8257C100CC 

EDI8M8257C120CC 

EDI8M8257C150CC 


90 

MIL 

120 

5 

100 

MIL 

120 

5 

120 

MIL 

120 

5 

150 

MIL 

120 

5 

90 

COM 

120 

5 

100 

COM 

120 

5 

120 

COM 

120 

5 

150 

COM 

120 

5 


TBD 

105 

DIP 

32 

1.60x.600x.230 

72 

TBD 

105 

DIP 

32 

1.60x.600x.230 

72 

TBD 

105 

DIP 

32 

1.60x.600x.230 

72 

TBD 

105 

DIP 

32 

1.60x.600x.230 

72 

TBD 

105 

DIP 

32 

1.60x.600x.230 

72 

TBD 

105 

DIP 

32 

1.60x.600x.230 

72 

TBD 

105 

DIP 

32 

1.60x.600x.230 

72 

TBD 

105 

DIP 

32 

1.60x.600x.230 

72 
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Modules, Advance Information 


EDI 

Speed Temp 

Max Current Consum 

Packaging Information 

Page 

Part 

ns Range 

ICC1 ICC3 IDR 

Dwg. Type Pins Dimensions 


Number 


mA mA pA 

No. LxWxH (in) 



4 Megabits Density 

512Kx8 


EDI8M8512C90CB 

90 

MIL 

120 

10 

TBD 

106 

DIP 

32 

1.60x.600x.275 

73 

EDI8M8512C100CB 

100 

MIL 

120 

10 

TBD 

106 

DIP 

32 

1.60x.600x.275 

73 

EDI8M8512C120CB 

120 

MIL 

120 

10 

TBD 

106 

DIP 

32 

1 .60x.600x.275 

73 

EDI8M8512C150CB 

150 

MIL 

120 

10 

TBD 

106 

DIP 

32 

1 .60x.600x.275 

73 

EDI8M851 2C90CC 

90 

COM 

120 

10 

TBD 

106 

DIP 

32 

1 .60x.600x.275 

73 

EDI8M8512C100CC 

100 

COM 

120 

10 

TBD 

106 

DIP 

32 

1 .60x.600x.275 

73 

EDI8M8512C120CC 

120 

COM 

120 

10 

TBD 

106 

DIP 

32 

1.60x.600x.275 

73 

EDI8M8512C150CC 

150 

COM 

120 

10 

TBD 

106 

DIP 

32 

1 .60x.600x.275 

73 

256Kx16 











EDI8M16256C35CB 

35 

MIL 

2112 

175 

- 

109 

DIP 

48 

2.37x.900x.300 

74 

EDI8M16256C45CB 

45 

MIL 

2112 

175 

- 

109 

DIP 

48 

2.37x.900x.300 

74 

EDI8M16256C55CB 

55 

MIL 

2112 

175 

- 

109 

DIP 

48 

2.37x.900x.300 

74 

EDI8M16256C70CB 

70 

MIL 

2112 

175 

~ 

109 

DIP 

48 

2.37x.900x.300 

74 

EDI8M16256C35CC 

35 

COM 

2112 

175 

- 

109 

DIP 

48 

2.37x.900x.300 

74 

EDI8M16256C45CC 

45 

COM 

2112 

175 

- 

109 

DIP 

48 

2.37x.900x.300 

74 

EDI8M16256C55CC 

55 

COM 

2112 

175 

- 

109 

DIP 

48 

2.37x.900x.300 

74 

EDI8M16256C70CC 

70 

COM 

2112 

175 

- 

109 

DIP 

48 

2.37x.900x.300 

74 
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EDI CMOS Static RAM Selector Guide 
Modules 


EDI 

Speed Temp 

Max Current Consum 

Packaging Information 

Page 

Part 

ns Range 

ICC1 ICC3 IDR 

Dwg. Type Pins Dimensions 


Number 


mA mA jiA 

No. LxWxH (in) 



256 K Density. 


16Kx16 


EDH81 6H1 6C-25CC-Z 

25 

COM 

440 

65 

19 

DIP 

36 

1.80x.292x.500 

75-79 

EDH81 6H1 6C-35CC-Z 

35 

COM 

440 

65 

19 

DIP 

36 

1.80x.292x.500 

75-79 

EDH8 1 6H1 6C-45CC-Z 

45 

COM 

440 

65 

19 

DIP 

36 

1.80x.292x.500 

75-79 

EDH81 6H1 6C-25CMHR-Z 

25 

MIL 

440 

65 

19 

DIP 

36 

1 .80x.292x.500 

75-79 

EDH81 6H1 6C-35CMHR-Z 

35 

MIL 

440 

65 

19 

DIP 

36 

1 .80x.292x.500 

75-79 

EDH816H16C-45CMHR-Z 

45 

MIL 

440 

65 

19 

DIP 

36 

1 .80x.292x.500 

75-79 


512 K Density 

64Kx8 


EDI8M864C50CB 

50 

MIL 

120 

5 

1200 

50 

DIP 

32 

1 .60x.600x.230 

80-85 

EDI8M864C60CB 

60 

MIL 

120 

5 

1200 

50 

DIP 

32 

1.60x.600x.230 

80-85 

EDI8M864C70CB 

70 

MIL 

120 

5 

1200 

50 

DIP 

32 

1 .60x.600x.230 

80-85 

EDI8M864C80CB 

80 

MIL 

120 

5 

1200 

50 

DIP 

32 

1.60x.600x.230 

80-85 

EDI8M864C90CB 

90 

MIL 

95 

1.5 

750 

50 

DIP 

32 

1.60x.600x.230 

86-91 

EDI8M864C100CB 

100 

MIL 

95 

1.5 

750 

50 

DIP 

32 

1 .60x.600x.230 

86-91 

EDI8M864C1 20CB 

120 

MIL 

95 

1.5 

750 

50 

DIP 

32 

1 .60x.600x.230 

86-91 

EDI8M864C150CB 

150 

MIL 

95 

1.5 

750 

50 

DIP 

32 

1 .60x.600x.230 

86-91 

EDI8M864C50CC 

50 

COM 

120 

5 

1200 

50 

DIP 

32 

1 .60x.600x.230 

80-85 

EDI8M864C60CC 

60 

COM 

120 

5 

1200 

50 

DIP 

32 

1 .60x.600x.230 

80-85 

EDI8M864C70CC 

70 

COM 

120 

5 

1200 

50 

DIP 

32 

1 .60x.600x.230 

80-85 

EDI8M864C80CC 

80 

COM 

120 

5 

1200 

50 

DIP 

32 

1.60x.600x.230 

80-85 

EDI8M864C90CC 

90 

COM 

95 

1.5 

750 

50 

DIP 

32 

1 .60x.600x.230 

86-91 

EDI8M864C100CC 

100 

COM 

95 

1.5 

750 

50 

DIP 

32 

1.60x.600x.230 

86-91 

EDI8M864C120CC 

120 

COM 

95 

1.5 

750 

50 

DIP 

32 

1 .60x.600x.230 

86-91 

EDI8M864C150CC 

150 

COM 

95 

1.5 

750 

50 

DIP 

32 

1.60x.600x.230 

86-91 
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EDI CMOS Static RAM Selector Guide 


Modules 


EDI 

Speed Temp 

Max Current Consum 

Packaging Information 

Page 

Part 

ns Range 

ICC1 ICC3 IDR 

Dwg. Type Pins Dimensions 


Number 


mA mA jiA 

No. LxWxH (in) 



1 Megabit Density 

128Kx8 


EDI8M8128C50CB 

50 

MIL 

120 

10 

~ 

51 

DIP 

32 

1 .60x.600x.275 

92-97 

EDI8M8128C60CB 

60 

MIL 

120 

10 

- 

51 

DIP 

32 

1.60x.600x.275 

92-97 

EDI8M81 28C70CB 

70 

MIL 

120 

10 

- 

51 

DIP 

32 

1.60x.600x.275 

92-97 

EDI8M8128C80CB 

80 

MIL 

120 

10 

- 

51 

DIP 

32 

1 .60x.600x.275 

92-97 

EDI8M8128C90CB 

90 

MIL 

95 

3 

- 

51 

DIP 

32 

1.60x.600x.275 

98-103 

EDI8M8128C100CB 

100 

MIL 

95 

3 

- 

51 

DIP 

32 

1 .60x.600x.275 

98-103 

EDI8M8128C120CB 

120 

MIL 

95 

3 

- 

51 

DIP 

32 

1.60x.600x.275 

98-103 

EDI8M8128C150CB 

150 

MIL 

95 

3 

- 

51 

DIP 

32 

1.60x.600x.275 

98-103 

EDI8M8128C50CC 

50 

COM 

120 

10 

- | 

51 

DIP 

32 

1.60x.600x.275 

92-97 

EDI8M8128C60CC 

60 

COM 

120 

10 

- 

51 

DIP 

32 

1 .60x.600x.275 

92-97 

EDI8M8128C70CC 

70 

COM 

120 

10 

- 

51 

DIP 

32 

1.60x.600x.275 

92-97 

EDI8M8128C80CC 

80 

COM 

120 

10 

- 

51 

DIP 

32 

1.60x.600x.275 

92-97 

EDI8M8128C90CC 

90 

COM 

95 

3 

- 

51 

DIP 

32 

1.60x.600x.275 

98-103 

EDI8M8128C100CC 

100 

COM 

95 

3 

- 

51 

DIP 

32 

1.60x.600x.275 

98-103 

EDI8M8128C120CC 

120 

COM 

95 

3 

- 

51 

DIP 

32 

1 .60x.600x.275 

98-103 

EDI8M8128C150CC 

150 

COM 

95 

3 

- 

51 

DIP 

32 

1.60x.600x.275 

98-103 

128Kx8 Plastic SOP/ 

Ceramic Packaae- 








EDI8M8128C100PC 

100 

COM 



95 

3 

— 

108 

DIP 

32 

1.60x.600x.350 

104-108 

EDI8M8128C120PC 

120 

COM 

95 

3 

- 

108 

DIP 

32 

1.60x.600x.350 

104-108 

EDI8M8128C150PC 

150 

COM 

95 

3 

- 

108 

DIP 

32 

1.60x.600x.350 

104-108 
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EDI CMOS Static RAM Selector Guide 
Modules 


EDI 

Speed Temp 

Max Current Consum 

Packaging Information 

Page 

Part 

ns Range 

ICC1 ICC3 IDR 

Dwg. Type Pins Dimensions 


Number 


mA mA jiA 

No. LxWxH (in) 



1 Megabit Density, Continued 

128Kx8, Dual Chip Enable 

EDI8M8130C50CB 50 MIL 125 

EDI8M8130C60CB 60 MIL 125 

EDI8M8130C70CB 70 MIL 125 

EDI8M8130C80CB 80 MIL 125 

EDI8M8130C90CB 90 MIL 95 

EDI8M8130C100CB 100 MIL 95 

EDI8M8130C120CB 120 MIL 95 

EDI8M8130C150CB 150 MIL 95 

EDI8M8130C50CC 50 COM 125 

EDI8M8130C60CC 60 COM 125 

EDI8M8130C70CC 70 COM 125 

EDI8M8130C80CC 80 COM 125 

EDI8M8130C90CC 90 COM 95 

EDI8M8130C100CC 100 COM 95 

EDI8M8130C120CC 120 COM 95 

EDI8M8130C150CC 150 COM 95 


10 

10 

10 

10 

3 

3 

3 

3 

10 

10 

10 

10 

3 

3 

3 

3 


51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 


DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 
DIP 32 


1 .60x.600x.275 
1 .60x.600x.275 
1.60x.600x.275 
1 .60x.600x.275 
1 .60x.600x.275 
1.60x.600x.275 
1.60x.600x.275 
1 .60x.600x.275 
1 .60x.600x.275 
1 .60x.600x.275 
1.60x.600x.275 
1 .60x.600x.275 
1.60x.600x.275 
1.60x.600x.275 
1 .60x.600x.275 
1.60x.600x.275 


109-114 

109-114 

109-114 

109-114 

115-120 

115-120 

115-120 

115-120 

109-114 

109-114 

109-114 

109-114 

115-120 

115-120 

115-120 

115-120 
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EDI CMOS Static RAM Selector Guide 


EDI 

Speed Temp 

Max Current Consum 

Packaging Information 

Page 

Part 

ns Range 

ICC1 ICC3 IDR 

Dwg. Type Pins Dimensions 


Number 


mA mA fiA 

No. LxWxH (in) 



1 Megabit Density, Continued _ 

64Kx16, High Speed, Programmable 


EDH8 1 6H64C-35CC 

35 

COM 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

EDH81 6H64C-45CC 

45 

COM 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

EDH816H64C-55CC 

55 

COM 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

EDH81 6H64C-70CC 

70 

COM 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

EDH816H64C-35CMHR 

35 

MIL 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

EDH816H64C-45CMHR 

45 

MIL 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

EDH81 6H64C-55CMHR 

55 

MIL 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

EDH81 6H64C-70CMHR 

70 

MIL 

1380 

250 

- 

31 

DIP 

40 

2.20x.900x.270 

121-126 

64Kx16, JEDEC Pinoi 

jt. Plastic/FF 

\4 Packaae 







EDI8F1664C100PC 

100 

COM 

195 

3 

- 

111 

DIP 

40 

2.00x.700x.275 

127-131 

EDI8F1664C120PC 

120 

COM 

195 

3 

- 

111 

DIP 

40 

2.00x.700x.275 

127-131 

EDI8F1664C150PC 

150 

COM 

195 

3 

- 

111 

DIP 

40 

2.00x.700x.275 

127-131 

64Kx16, JEDEC Pinoi 

Jt 










EDI8M1664C50CB 

50 

MIL 

240 

3 

2500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C60CB 

60 

MIL 

240 

3 

2500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C70CB 

70 

MIL 

240 

3 

2500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C85CB 

85 

MIL 

195 

3 

1500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C100CB 

100 

MIL 

195 

3 

1500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C50CC 

50 

COM 

240 

3 

2500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C60CC 

60 

COM 

240 

3 

2500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C70CC 

70 

COM 

240 

3 

2500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C85CC 

85 

COM 

195 

3 

1500 

66 

DIP 

40 

2.00x.600x.275 

132-137 

EDI8M1664C100CC 

100 

COM 

195 

3 

1500 

66 

DIP 

40 

2.00x.600x.275 

132-137 


2 Megabits Density 


256Kx8 

EDI8M8256C70PC 

70 

EDI8M8256C100PC 

100 

EDI8M8256C120PC 

120 


COM 

COM 

COM 


100 

100 

100 


20 

107 

DIP 

32 

1.66x.660x.265 

138-142 

20 

107 

DIP 

32 

1.66x.660x.265 

138-142 

20 

107 

DIP 

32 

1.66x.660x.265 

138-142 
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Competitive Cross Reference Monolithic Static RAMs 


BKx8 

1 2S6Kx1 

AMD 

EDI 

CYPRESS 

EDI 

AM99C88-70DMB 

EDI8808CA70DB 

CY7C197-35DMB 

EDI81256C35QB 

AM99C88-70LMB 

EDI8808CA70LB 

CY7C197-45DMB 

EDI81256C45QB 

CYPRESS 

EDI 

CY7C197-55DMB 

EDI81256C55QB 

CY7C185-35DMB 

EDI8808CA35QB 

CY7C197-35LMB 

EDI81256C35LB 

CY7C185-45DMB 

EDI8808CA45QB 

CY7C197-45LMB 

EDI81 256C45LB 

CY7C185-55DMB 

EDI8808CA55QB 

CY7C197-55LMB 

EDI81256C55LB 

CY7C1 85-35 LMB 

EDI8808CA35LB 

IDT 

EDI 

CY7C1 85-45 LMB 

EDI8808CA45LB 

IDT71257S35CB 

EDI81256C35QB 

CY7C1 85-55 LMB 

EDI8808CA55LB 

IDT71257S45CB 

EDI81256C45QB 

CY7C186-35DMB 

EDI8808CA35DB 

IDT71257S55CB 

EDI81256C55QB 

CY7C186-45DMB 

EDI8808CA45DB 

IDT71257S70CB 

EDI81256C70QB 

CY7C186-55DMB 

EDI8808CA55DB 

IDT71257L35CB 

EDI81256P35QB 

IDT 

EDI 

IDT71257L45CB 

EDI81256P45QB 

IDT7164S35DB 

EDI8808CA35DB 

IDT71257L55CB 

EDI81256P55QB 

IDT7164S45DB 

EDI8808CA45DB 

MICRON 

EDI 

IDT7164S55DB 

EDI8808CA55DB 

MT5C2561 C-35 

EDI81256C35QB 

IDT7164S70DB 

EDI8808CA70DB 

MT5C2561C-45 

EDI81256C45QB 

IDT7164S35TCB 

EDI8808CA35QB 

MT5C2561C-55 

EDI81256C55QB 

IDT7164S45TCB 

EDI8808CA45QB 

MT5C2561 EC-35 

EDI81 256C35LB 

IDT7164S55TCB 

EDI8808CA55QB 

MT5C2561 EC-45 

EDI81 256C45LB 

IDT7164S70TCB 

EDI8808CA70QB 

MT5C2561 EC-55 

EDI81 256C55L6 

IDT7164S35L32B 

EDI8808CA35LB 

PERFORMANCE 

EDI 

IDT7164S45L32B 

EDI8808CA45LB 

P4C1257-35CMB 

EDI81256C35QB 

IDT7164S55L32B 

EDI8808CA55LB 

P4C1257-45CMB 

EDI81256C45QB 

IDT7164S70L32B 

EDI8808CA70LB 

P4C1257-55CMB 

EDI81256C55QB 

MICRON 

EDI 

P4C1257-35LMB 

EDI81256C35LB 

MT5C6408-35 

EDI8808CA35QB 

P4 Cl 257-45 LMB 

EDI81256C45LB 

MT5C6408-45 

EDI8808CA45QB 

P4 Cl 257-55 LMB 

EDI81256C55LB 

MT5C6408CW-35 

EDI8808CA35DB 

64Kx4 


MT5C6408CW-45 

EDI8808CA45DB 

CYPRESS 

EDI 

MT5C6408EC-35 

EDI8808CA35LB 

CY7C194-35DMB 

EDI8465C35QB 

MT5C6408EC-45 

EDI8808CA45LB 

CY7C194-45DMB 

EDI8465C45QB 

8Kx9 


CY7C194-55DMB 

EDI8465C55QB 

PERFORMANCE 

EDI 

CY7C194-35LMB 

EDI8464C35LB 

P4C163-35CMB 

EDI8908C35CB 

CY7C194-45LMB 

EDI8464C45LB 

P4C163-45CMB 

EDI8908C45CB 

CY7C194-55LMB 

EDI8464C55LB 

P4C163-55CMB 

EDI8908C55CB 

IDT 

EDI 

P4C163-35LMB 

EDI8908C35LB 

i BT7 1 258335CB 

EDi8465C35QB 

P4C163-45LMB 

EDI8908C45LB 

IDT71258S45CB 

EDI8465C45QB 

P4C163-55LMB 

EDI8908C55LB 

IDT71258S55CB 

EDI8465C55QB 



IDT71258L35CB 

EDI8465P35QB 



IDT71258L45CB 

EDI8465P45QB 



IDT71258L55CB 

EDI8465P55QB 
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Competitive Cross Reference Monojithic Static RAMs 


R&Ky& Cnn't 

MICRON 

EDI 

MICRON 

EDI 

MT5C2568CW-35 

EDI8833C35CB 

MT5C2564C-35 

EDI8465C35QB 

MT5C2568CW-45 

EDI8833C45CB 

MT5C2564C-45 

EDI8465C45QB 

MT5C2568CW-55 

EDI8832C55CB 

MT5C2564C-55 

EDI8465C55QB 

MT5C2568C-35 

EDI8833C35QB 

MT5C2564EC-35 

EDI8464C35LB 

MT5C2568C-45 

EDI8833C45QB 

MT5C2564 EC-45 

EDI8464C45LB 

MT5C2568C-55 

EDI8832C55QB 

MT5C2564EC-55 

EDI8464C55LB 

MT5C2568ECW-35 

EDI8833C35LB 

PERFORMANCE 

EDI 

MT5C2568ECW-45 

EDI8833C45LB 

P4C1258-35CMB 

EDI8465C35QB 

MT5C2568ECW-55 

EDI8832C55LB 

P4C1258-45CMB 

EDI8465C45QB 

PERFORMANCE 

EDI 

P4C1258-55CMB 

EDI8465C55QB 

P4C1 2567-35CM B600 

EDI8833C35CB 

P4C1258-35LMB 

EDI8464C35LB 

P4C12567-45CMB600 

EDI8833C45CB 

P4C1258-45LMB 

EDI8464C45LB 

P4C12567-55CMB600 

EDI8832C55CB 

P4C1258-55LMB 

EDI8464C55LB 

P4C12567-35LMB 

EDI8833C35LB 

32Kx8 


P4C1256745LMB 

EDI8833C45LB 

CYPRESS 

EDI 

P4C12567-55LMB 

EDI8832C55LB 

CY7C198-35DMB 

EDI8833C35CB 

IMEGxI 


CY7C198-45DMB 

EDI8833C45CB 

IDT 

EDI 

CY7C198-55DMB 

EDI8832C55CB 

IDT71027S45CB 

EDI811024C45TB 

CY7C199-35DMB 

EDI8833C35QB 

IDT71027S55CB 

EDI81 1 204C55TB 

CY7C199-45DMB 

EDI8833C45QB 

IDT71027S70CB 

EDI811024C70TB 

CY7C199-55DMB 

EDI8832C55QB 

IDT71027L45CB 

EDI81 1 024P45TB 

CY7C1 99-35 LMB 

EDI8833C35LB 

IDT71027L55CB 

EDI81 1024P55TB 

CY7C199-45LMB 

EDI8833C45LB 

IDT71027L70CB 

EDI81 1 024P70TB 

CY7C199-55LMB 

EDI8832C55LB 

256Kx4 


IDT 

EDI 

IDT 

EDI 

IDT71256S35DB 

EDI8833C35CB 

IDT71028S45CB 

EDI84257C45TB 

IDT71256S45DB 

EDI8833C45CB 

IDT71028355CB 

EDI84257C55TB 

IDT71256C55DB 

EDI8832C55CB 

IDT71028S70CB 

EDI84257C70TB 

IDT71256S70DB 

EDI8832C70CB 

IDT71028L45CB 

EDI84257P45TB 

IDT71256S85DB 

EDI8832C85CB 

IDT71028L55CB 

EDI84257P55TB 

IDT71256S35L32B 

EDI8833C35LB 

IDT71028L70CB 

EDI84257P70TB 

IDT71256S45L32B 

EDI8833C45LB 

128KX8 


IDT71256S55L32B 

EDI8832C55LB 

IDT 

EDI 

IDT71256S70L32B 

EDI8832C70LB 

IDT71024S55DB 

EDI88130C55CB 

IDT71256S85L32B 

EDI8832C85LB 

IDT71024S70DB 

EDI88130C70CB 

INOVA 

EDI 

IDT71024S90DB 

EDI88130C90CB 

S32K8-45MC 

EDI8833C45CB 

IDT71024L55DB 

EDI88130P55CB 

S32K8-55MC 

EDI8832C55CB 

IDT71024L70DB 

EDI88130P70CB 

S32K8-70MC 

EDI8832C70CB 

IDT71024L90DB 

EDI881 30P90C8 

S32K8-85MC 

EDI8832C85CB 

128KX8 


S32K8-100MC 

EDI8832C100CB 

IDT 

EDI 



1 DT7 1 024S55DB 

EDI88130C55CB 



IDT71024S70DB 

EDI88130C70CB 



IDT71024S90DB 

EDI88130C90CB 



IDT71024L55DB 

EDI881 30P55CB 



IDT71024L70DB 

EDI88130P70CB 



IDT71024L90DB 

EDI881 30P90CB 
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Competitive Cross Reference Static RAM Modules 


RAKvIti 1 

12BKx8 

CYPRESS 

EDI 

IDT 

EDI 

CYM1620HD-55C 

EDI8M1664C50CC 

IDT8M824S6GCC 

EDI8M8128C60CC 

CYM1621HD-35C 

EDH816H64C-35CC 

IDT8M824S70CC 

EDI8M8128C70CC 

CYM1621HD-45C 

EDH816H64C-45CC 

IDT8M824S70CB 

EDI8M8128C70CB 

CYM1621HD-35MB 

EDH816H64C-35CMHR 

IDT8M824S85CB 

EDI8M8128C80CB 

CYM1621HD-45MB 

EDH816H64C-45CMHR 

IDT8M824S100CB 

EDI8M8128C100CB 

CYM1623HD-70C 

EDI8M1664C70CC 

INOVA 

EDI 

CYM1623HD-85C 

EDI8M1664C85CC 

S128K8-70CC 

EDI8M8128C70CC 

C YM 1 623HD-701 OOC 

EDI8M1664C100CC 

SI 28K8-85CC 

EDI8M8128C80CC 

CYM1623HD-70M 

EDI8M1664C70CB 

S128K8-100CC 

EDI8M8128C100CC 

CYM1623HD-85M 

EDI8M1664C85CB 

S128K8-120CC 

EDI8M8128C120CC 

CYM1623HD-100M 

EDI8M1664C100CB 

S128K8-70MC 

EDI8M8128C70CB 

IDT 

EDI 

S128K8-85MC 

EDI8M8128C80CB 

IDT7M624S35CC 

EDH816H64C-35CC 

S128K8-100MC 

EDI8M8128C100CB 

IDT7M624S45CC 

EDH816H64C-45CC 

S128K8-120MC 

EDI8M8128C120CB 

IDT7M624S55CC 

EDH816H64C-55CC 

256KX16 


IDT7M624S35CB 

EDH816H64C-35CMHR 

IDT 

EDI 

IDT7M624S45CB 

EDH816H64C-45CMHR 

IDT7M4016S35CB 

EDI8M16256C35CB 

IDT7M624S55CB 

EDH816H64C-55CMHR 

IDT7M4016S45CB 

EDI8M16256C45CB 

IDT7M624S85CB 

EDH816H64C-70CMHR 

IDT7M4016S55CB 

EDI8M16256C55CB 

IDT8M624S60CC 

EDI8M1664C60CC 



IDT8M624S70CC 

EDI8M1664C70CC 



IDT8M624S70CB 

EDI8M1664C70CB 



IDT8M624S85CB 

EDI8M1664C85CB 



IDT8M624S100CB 

EDI8M1664C100CB 



EDI Product Uoorade 

i - 


— 


8K x 8 Monolithic Static RAMs 

32K x 8 Monolithic Static RAMs 

Original Part No. 

New Device 

Original Part No. 

New Device 

EDH8808AC-70LPJMHR 

EDI8808CA70LB 

EDH8832C-70JMHR 

EDI8832C70LB 

EDH8808AC-70LPKMHR 

EDI8808CA70DB 

EDH8832C-70KMHR 

EDI8832C70CB 

EDH8808ACL-70JM H R 

EDI8808CA70LB 

EDH8832C-85JMHR 

EDI8832C85LB 

EDH8808ACL-70KM HR 

EDI8808CA70DB 

EDH8832C-85KMHR 

EDI8832C85CB 

EDI8808C35CB 

EDI8808CA35DB 

EDH8832C-100JMHR 

EDI8832C100LB 

EDI8808C45CB 

EDI8808CA45DB 

EDH8832C-1 OOKM H R 

EDI8832C100CB 

EDI8808C55CB 

EDI8808CA55DB 

EDH8832C-1 20JM HR 

EDI8832C1 20LB 

EDI8808C35LB 

EDI8808CA35LB 

EDH8832C-120KMHR 

EDI8832C120CB 

EDI8808C45LB 

ED18808CA45LB 

EDH8832C-1 50JM HR 

EDI8832C150LB 

EDI8808C55LB 

EDI8808CA55LB 

EDH8832C-150KMHR 

EDI8832C150CB 

EDI8808C35QB 

EDI8808CA35QB 



EDI8808C45QB 

EDI8808CA45QB 



EDI8808C55QB 

EDI8808CA55QB 
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EDI Part Numbers 


Original Numbering System 

(Products introduced prior to 1/87) 


Revised Numbering System 

(Products introduced after 1/87) 


Prefix . 




aa„a2_fiifll£*MldB 


Prefix - 


iP i 


8M8 12a£^10£> CB 


Product Group 

4 = DRAM 

5 = EEPROM 

6 = pPAK 

7 = UVEPROM 

8 = SRAM 

9 = Combo 


Product Group 

4 = DRAM 

5 = EEPROM 

6 = pPAK 

7 = UVEPROM 

8 = SRAM 

9 = Special/Custom 


Word Width 1 

1 = 1 bit wide, etc. 

H = High Speed 

Word Depth 

01 = IK 
32 = 32K 
128 = 128K 

Pinout 

Blanks E Pin 20 
A = E Pin 20, E Pin 26 

Technology 

C = CMOS, 4T 
HC = High Speed CMOS 
CL . Full CMOS, 6T 
N = Nibble Mode (DRAM only) 
P = Low Power, 4T CMOS 

Speed (two digits only) — 

70 = 70 ns 
10 = 100 ns 


Product Type 

Blank = Monolithic 
M = Module (Ceramic) 

F = Module (FR4) 

Word Width 

1 = 1 bit wide 

8=8 bits wide 

Word Depth 

01 = IK 
32 = 32K 
128 = 128K 
1M = 1 MEG 

Technology 

B = Bipolar 
N = NMOS 

C = CMOS, 4T STD Power 
P = CMOS, 4T Low Power 
H = CMOS, 6T STD Power 
L = CMOS, 6T Low Power 

Monolithic Die Rev 


Power (8Kx8 family only) — 
Blank = Standard Power 
LP = Low Power 


Speed 

20 = 20 ns 
200 = 200 ns 


Packaging 

C = Ceramic LCC on ceramic substrate 
P = Plastic CC on ceramic substrate 
J = Ceramic LCC 
K = Ceramic sidebrazed 
D = CERDIP 

Temperature Range — — 

C = Commercial 
I = Industrial 
M = Military 

Screening — 

Blank = Commercial 
HR = High Reliability 


Packaging 

P = Monolithic plastic DIP, 600 mils wide 
or Module with plastic SOIC 
R = Monolithic plastic skinny DIP, 300 mils wide 
C = Monolithic sidebrazed ceramic DIP, 600 mils 
wide or Module with ceramic chip carriers 
D = CERDIP, 600 mils wide 
E = Skinny CERDIP, 300 mils wide 
L = Ceramic Leadless chip carrier 
S = SIP 

Z = Vertical DIP, pins on 100 mil centers 
Q = Skinny DIP, Sidebrazed Ceramic, 300 mils wide 
T = Thin DIP, 400 mils wide 
F = Flat Pack 
V = CERQUAD 


Package Options— — — 

(used when product is offered in both SIP and DIP) 
S = SIP 

D3 = 300mil centers 
D4 = 400mil centers 


Temperature Range 

C = Commercial Temperature Range 
I = Industrial Temperature Range 
M = Military Temperature Range 
B = Military, Semiconductor 
Components Processed to 
MIL-STD-883C, Method 5004, Class B 
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JEDEC Standard Pinouts 

xl Static RAM Organizations 


EDI standard Static RAM devices are designed to 
conform to JEDEC standard pinouts in all cases, unless 
the device is a proprietary design offering exceptional 
performance features and no JEDEC standard has 
been established. 
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JEDEC Standard Pinouts 

x4 Static RAM Organizations 
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JEDEC Standard Pinouts 

x8 Static RAM Organizations 
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JEDEC Standard Pinouts 

x9 Static RAM Organizations 
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JEDEC Standard Pinouts 

x 16 Static RAM Organizations 
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Monolithic CMOS Static RAMs — 

Electronic Designs Incorporated is a leading sup- 
plier of high performance, low power CMOS Static 
Random Access Memories to the Hi-rel Market. EDI 
incorporates leading-edge CMOS process technology 
and advanced design techniques to supply Hi-rel cus- 
tomers with production volumes of the industry’s high- 
est performance SRAMs. EDI is committed to provid- 
ing customers with a wide selection of 64K and 256K 
CMOS SRAMs including xl , x4, x8, and x9 organiza- 
tions. EDI is currently the only hi-rel supplier of 256K 
density devices in all configurations (256Kx1, 64Kx4 
and 32Kx8). 

Within the next 24 months the EDI line will be ex- 
panded to include megabit density monolithics in xl, 


x4, and x8 organizations. 

EDI SRAMs are currently available in a variety of 
the most popular standard packages, including DIPs 
and LCCs. We are also expanding our product packag- 
ing offering to include flatpack and CERQUAD pack- 
ages during the coming year. 

EDI's military devices are manufactured and 
processed in strict conformance to all administrative 
processing and performance requirements of MIL- 
STD-883. EDI is also listed on Defense Electronic 
Supply Center Standard Military Drawings for microcir- 
cuits as an approved source for 8Kx8, 8Kx9, 32Kx8, 
64Kx4, and 256Kx1 devices, in both standard and low 
power versions. 


Monolithic Static RAMs 

Advance Information 

Density Org. Part Numbers Page 

256K 32Kx8 EDI8833C35/45CB/LB/QB 28 

288K 32Kx9 EDI8932C35/45CB/LB 29 

1M IMxl EDI81 1024C35/45/55/70TB 30 

1M 256Kx4 EDI84256C35/45/55/70TB 31 

1M 128Kx8 EDI881 30C55/70/90/1 00CB 32 

Preliminary/Final Data 

64K 8Kx8 EDI8808CA35/45/55/70DB/LB/QB 33-38 

72K 8Kx9 EDI8908C35/45/55L28B/QB 39-44 

256K 256KX1 EDI81 256C/P35/45/55LB/QB 45-50 

256K 64Kx4 EDI8464C/P35/45/55LB 51-56 

256K 64Kx4 EDI8465C/P35/45/55QB 57-62 

256K 32Kx8 EDI8832C/P55/70/85/1 00/1 20/1 50CB/LB/QB 63-68 
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mDi 

The future . . . today. 


EDI8833C 

35/45 

Monolithic 


MDWAINKSi D1N]F@[^M^TD©IN1 


32Kx8 SRAM 
CMOS, High Speed 

Monolithic Features 

The EDI8833C is a high performance, low power, 32,768x8 bit Monolithic CMOS 
high speed CMOS Static RAM organized as 32,768 Static Random Access Memory 
words by 8 bits each. Inputs and three-state outputs • Fast Access Times of 35 and 45ns 

are TTL compatible and allow for direct interfacing • Data Retention Function 

with common system bus structures. • TTL Compatible Inputs and Outputs 

The EDI8833C offers battery back-up data • Fully Static, No Clocks 

retention capability at VDD equal to 2V and operates JEDEC Approved Packages 
from a 5V supply. • 28 Pin Ceramic DIP (C) 

Military product is available 1 00% screened to • 32 pin Ceramic LCC (L) 

MIL-STD-883C, Class B. Single +5V (±1 0%) Supply Operation 


Pin Configurations and 
Block Diagram 


A14 1 C 


□ 28 VCC 

A12 2 C 


□ 27 W 

A7 3C 


□ 26 A13 

A6 4 C 


□ 25 A8 

A5 5 C 


□ 24 A9 

A4 6 C 


□ 23 All 

A3 7 C 


□ 22 G 

A2 8C 


□ 21 A10 

A1 9C 


□ 20 E 

A0 10 C 


□ 19 DQ7 

DQ0 11 C 


□ 18 DQ6 

DQ1 12 C 


□ 17 DQ5 

DQ2 13 C 


□ 16 DQ4 

VSS 14 C 


□ 15 DQ3 


A7 A12 NC NCVCC NC A14 



Pin Names 

A0-A14 Address Inputs 

E_ Chip Enable 

W Write Enable 

G Output Enable 

DQ0-DQ7 Common Data Input/Output 

VCC Power (+5V±10%) 

VSS Ground 
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32Kx9 SRAM 
CMOS, High Speed 
Monolithic 


Features 


The EDI8932C is a high performance, low power, 
high speed CMOS Static RAM organized as 32,768 
words by 9 bits each. Inputs and three-state outputs 
are TTL compatible and allow for direct interfacing 
with common system bus structures. 

The EDI8932C offers battery back-up data 
retention capability at VDD equal to 2V and operates 
from a 5V supply. 

Military product is available 1 00% screened to 
MIL-STD-883C, Class B. 


32,768x9 bit Monolithic CMOS 
Static Random Access Memory 

• Fast Access Times of 45 and 55ns 

• Data Retention Function 

• TTL Compatible Inputs and Outputs 

• Fully Static, No Clocks 
JEDEC Approved Packages 

• 28 Pin Ceramic DIP (C) 

• 32 pin Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 


Pin Configurations and 
Block Diagram 



A7 A12 A14 NCVCC W A13 


/ [TTT 

"TTjTTT 

TTT 1 




4 3 

2 !: 32 

31 30 



-.5 

1 


29-- 

A8 

116 



28 ‘I 

A9 

zn 



27 n: 

All 

'".8 



26-' 

NC 


Top 





View 


25* - 

G 

. Jio 



24'- 

A10 

I'll 



23 -‘ 

e" 

I'M 2 



22'-' 

D08 

15 

16 17 18 

19 20 

21 il 

DQ7 

\ r: :: 

r*i r » 
■— i . l 

»i n 

/ 



Pin Names 

A0-A14 

E_ 

W 

G 

DQ0-DQ8 

VCC 

VSS 


Address Inputs 

Chip Enable 

Write Enable 

Output Enable 

Common Data Input/Output 

Power (+5V±1 0%) 

Ground 







Row 

Decoder 






1024 x 256 
Memory Array 


Data S Column I/O 

Circuit JL 

Column Decoder 


o o o o o o 

A 


DQ2 DQ3VSS NC DQ4DQ5DQ6 
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HHBM1 


1024KX1 SRAM 
CMOS, High Speed 
Monolithic 


Features 


The EDI811024C is an extremely high density, 
1024Kx1 bit, high speed Static RAM designed for use 
in systems where fast computation, low power and 
board density are the main requirements. 

The ED 181 1 024C has separate input and output 
lines to provide fast read and write access to all 
memory locations. 

_ An automatic power down feature, controlled by 
E, permits the on-chip circuitry to enter a very low 
standby power mode and be brought back into 
operation at a speed equal to the address access 
time. 

The 28 pin sidebrazed dual-in-line package on 
400 mil centers adheres to JED EC standards for 
megabit monolithics. 

All inputs and outputs of the ED 181 1 024C are 
TTL compatible and operate from a single five volt 
supply, simplifying system design. 

Military grade product is manufactured to the 
specifications set forth in the latest revision of MIL- 
STD-883C, Class B. 


1024Kx1 bit Monolithic CMOS 
Static Random Access Memory 

• One Megabit Density 

• Fast Access Times of 35, 45, 55, and 70ns 

• Low Power Consumption 
Active: 500mW (typ.) 

Standby: 150|xW (typ.) 

• Battery Back-up Operation, 

2V Data Retention 

• TTL Compatible 
JEDEC Approved Package 

• 28 Pin DIP, 400 mil Centers 
Single +5V (±10%) Supply Operation 

Pin Names 

A0-A19 Address Inputs 

E_ Chip Enable 

W Write Enable 

D Data Input 

Q Data Output 

VCC Power (+5V±10%) 

VSS Ground 


Pin Configuration 


Logic Symbol 



A8 10 
A9 11 
Q 12 
W 13 
VSS 14 


28 VCC 
27 A19 
26 A18 
25 A17 
24 A16 
23 A15 
22 A14 
21 NC 
20 A13 
19 A12 
18 All 
17 A10 
16 D_ 

15 E 


D 

A0 

DATA 

A1 

IN 

A2 


A3 


A4 


A6 


A7 


A8 

A9 

A10 

DATA 

OUT 

All 


A12 


A13 


A14 


A15 


A16 


A17 


A18 


A19 
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EDI84256C 

35/45/55/70 

Monolithic 



The future . . . today. 


^[p)¥Mg©E n 

256 K x 4 SRAM 
CMOS, High Speed 
Monolithic 

The EDI84256C is an extremely high density, 
256Kx4 bit high speed Static RAM designed for use 
in systems where fast computation, low power and 
board density are the main requirements. 

The EDI84256C has four bi-directional input- 
output lines to provide simultaneous access to all bits 
in a word and has a high speed (35ns) Address 
Access time to achieve a considerable throughput 
advantage. 

__ An automatic power down feature, controlled by 
E, permits the on-chip circuitry to enter a very low 
standby power mode and be brought back into 
operation at a speed equal to the address access 
time. 

The 28 pin sidebrazed dual-in-line package on 
400 mil centers adheres to JED EC standards for 
megabit monolithics. 

All inputs and outputs of the EDI84256C are TTL 
compatible and operate from a single five volt supply. 

Military grade product is manufactured to the 
specifications set forth in the latest revision of MIL- 
STD-883C, Class B. 

Pin Configuration 


A0 1 C 


3 28 VCC 

A1 2 C 


□ 27 A17 

A2 3 C 


□ 26 A16 

A3 4 C 


□ 25 A15 

A4 5 C 


□ 24 A14 

A5 6[ 


□ 23 A13 

A6 7 C 


□ 22 A12 

A7 8 C 


□ 21 All 

A8 9 C 


□ 20 NC 

A9 10 C 


□ 19 DQ3 

A10. 11 C 


3 18 DQ2 

E 12 C 


□ 17 DQ1 

75 13 C 


□ 16 DQ0 

VSS 14 C 


□ 15 W 




Features 

256Kx4 bit Monolithic CMOS 
Static Random Access Memory 

• One Megabit Density 

• Fast Access Times of 35, 45, 55, and 70ns 

• Low Power Consumption 
Active: 500mW (typ.) 

Standby: 150pW (typ.) 

• Battery Back-up Operation, 

2V Data Retention 

• TTL Compatible 
JEDEC Approved Package 

• 28 Pin DIP, 400 mil Centers 
Single +5V(±10%) Supply Operation 

Pin Names 

A0-A17 
E_ 

W 
G 

DQ0-DQ3 
VCC 
VSS 

Logic Symbol 


DQ0 

DQ1 

DQ2 

DQ3 


E W 



Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 
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128K x 8 SRAM 
CMOS, High Speed 
Monolithic 


Features 


The EDI88130C is an extremely high density 
1 28Kx8 bit high speed Static RAM designed for use 
in systems where fast computation, low power and 
board density are the main requirements. 

The EDI88130C has eight bi-directional input- 
output lines to provide simultaneous access to all bits 
in a word and has an output enable (G) pin. An 
automatic power down feature permits the on-chip 
circuitry to enter a very low standby power mode and 
be brought back into operation at a speed equal to 
the address access time. 

The 32 pin sidebrazed dual-in-line package on 
600 mil centers adheres to JED EC standards for 
megabit monolithics. 

All inputs and outputs of the EDI88130C are TTL 
compatible and operate from a single five volt supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Military grade product is manufactured to the 
specifications set forth in the latest revision of MIL- 
STD-883C, Class B. 


Pin Configurations 


AMA16NC VCC A15 
3 2 1 32 31 



DQ0 13 (T-'J 
DQ1 14 \ZZ\ 


■ r -“- 30 _S_ 
C- 29 W 
cz: 28 Ai3 
27 A8 
cr. 26 A9 
IZZ 25 _A1 1 

er 24 g 
rr: 23 _ajo 
rrr 22 e 

C-~. 21 DQ7 
izz 20 DQ6 


128K x 8 bits Monolithic CMOS 
Static Random Access Memory 

• One Megabit Density 

• Fast Access Times of 55/70/90/1 00ns 

• Dual Chip Selects 

• Output Enable Function 

• Battery Back-up Operation, 

2 V Data Retention 

• TTL Compatible 
JEDEC Approved Packages 

• 32 Pin DIP, 600 mil Centers 

• 32 Pin LCC (Approval Pending) 

Single +5V (±10%) Supply Operation 


Pin Names 

A0-A16 
E, S 
W 
G 

DQ0-DQ7 

VCC 

VSS 


NC 1 
A16 2 

A14 3 



15 16 17 18 19 
DQ2VSSDQ3DQ4DQ5 


A2 10 
A1 11 
A0 12 
DQ0 13 
DQ1 14 
DQ2 15 
VSS 16 


Address Inputs 
Chip Enables 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 


32 VCC 
31 A15 
30 _S_ 
29 W 
28 A13 
27 A8 
26 A9 
25 All 
24 G 
23 AJ0 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 
17 DQ3 
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High Speed 64K Monolithic SRAM 


8Kx8 Static RAM 
CMOS, High Speed 

Monolithic Features 


The EDI8808CA is a high performance, low power 
CMOS Static RAM organized as 8192 words by 8 bits 
each. In addition to 13 address inputs, and 8 common 
data inputs_and outputs, the device contains 4 control 
lines. The E and S lines perform chip enable functions 
and automatically power down thedevice when proper 
logic levels are applied. The G and W lines facilitate read 
and write operations. 

All inputs and outputs are TTL compatible and 
operate from a single 5V supply. 

Military product is available 100% screened to MIL- 
STD-883C, Class B. 

Pin Configurations 
and Block Diagram 


64K bit CMOS Static 
Random Access Memory 

• Access Times 35, 45, 55, and 70ns 

• E, S, and G Functions for Bus Control 

• Data Retention Function 

• Low Power Operation 

• Inputs and Outputs Directly TTL Compatible 
Jedec Approved Pinouts 

• 28 Pin Ceramic Dual-in-line Packages 

600 mils Wide (C) 

300 mils Wide (Q) 

• 32 Pin Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 


NC 1 C 


□ 28 VCC 

A12 2 C 


□ 27 W 

A7 3 C 


□ 26 S 

A6 4 C 


□ 25 A8 

A5 5 C 


□ 24 A9 

A4 6 C 


□ 23 All 

A3 7 C 


□ 22 G 

A2 8 C 


□ 21 AIO 

A1 9 C 


□ 20 E 

A0 10 C 


□ 19 DQ7 

DQ0 11 C 


□ 18 DQ6 

DQ1 12 C 


□ 17 DQ5 

DQ2 13 C 


□ 16 DQ4 

VSS 14 C 


P 15 DQ3 

Pin Names 



A6 

A5 


A3 


A2 

A1 

A0 

NC 

DO0 


A0-A12 

E 

S_ 

w 

G 

DQ0-DQ7 

VCC 

VSS 


Address Inputs 
Chip Enable 
Chip Select 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 


A7 A12 NC NC VCC W S 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Industrial -40°C to +85°C 

Military -55°C to +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditionsfor extended periods 
may affect reliability. 

DC Electrical Characteristics 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICC1 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ, TGHQZ and TWLQZ, CL = 5pF) 


Standby (TTL) Power Supply Current 


Full Standby Power Supply Current 


Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 



Conditions 


W, E = VIL, 11/0 = 0mA, Min Cycle 
S = VIH, Min Cycle 


E>V1H 

E*> VCC-0.2V 

VIN > VCC-0.2V or VIN < 0.2V 


VIN = OV to VCC 


VI/O = 0VtoVCC 


IOH = -4.0mA 


IOL = 8.0mA 


Min I Typ* | Max | Units 
140 



•Typical = TA = 25°C, VCC = 5.0V 


Truth Table 

Capacitance 


(f=1 .0MHz, VIN^VCC or VSS) 






X Standby | High Z | ICC2, ICC3 
X Output Deselect 


Output Deselect High Z 


Capacitance Control (DQ Pins) CD/Q 8 


These parameters are sampied, not 100% tested. 


0 pF 
2 pF 
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AC Characteristics 
Read Cycle 

(TA = -55°C to +125°C; VCC = 5.0 V +10%) 


Parameter 


Min Max Min Max Min Max Min Max Units 


Read Cycle Time 


Address Access Time 



Output Hold from Address Change 


Output Enable to Output Valid 


Output Enable to Output in Low Z (1) TGLQX 
Output Disable to Output in High Z (1) TGHQZ 
Note 1 : Parameter guaranteed, but not tested. 

Read Cycie1_ 

W, S High; G, E Controlled 









































Write Cycle Time 


Address Setup Time 


Address Valid to 
End of Write 


Write Pulse Width 


Write Recovery Time 


s 


TAVAV 


TELWH E 


TSHWH 


TAVWL 


TAVEL 


TAVSH 


TAVWH 


TWLWH W 
TELEH 
TSHSL 


TWHAX 

TEHAX 

TSLAX 


DX 


DX E 


TSLDX 


Max 

Min 

Max 

Min 


Write to Output 

in High Z (1) 

TWLQZ 

Data to Write Time 

TDVWH 

w 


TDVEH 

E 


TDVSL 

S 

Output Active from 

End of Write (1) 

TWHQX 


Max Units 
ns 
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Write Cycle 1_ 

Late Write, W Controlled 




Write Cycle 2_ 

Early Write, E Controlled 


TELWH 


Write Cycle 3 

Early Write, S Controlled 


■3HK1 mm 


vvn ^ 

TDVWH ^ 

1 VVI IW/\ 

^ TWHDX ^ 




> 



1 



A/VWV 

1 1 

sMAAA 



WWWWWl 




W \\\\ 


E m 


s 7 


r\ 


u 
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Read Cycle Time 


Data Retention 
E Controlled 
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EDI 


EDI8908C35/45/55 

High Speed 64K Monolithic SRAM 


8Kx9 Static RAM 
CMOS, High Speed 
Monolithic 

The EDI8908C is a high performance, low power CMOS 
Static RAM organized as 8192 words by 9 bits each. In 
addition to 1 3 address inputs, and 9 common data inputs 
and outputs, the device contains 4 control lines. The E 
and S lines perform chip enable functions and 
automatically power down the_device when proper logic 
levels are applied. The G and W lines facilitate read and 
write operations. 

All inputs and outputs are TTL compatible and 
operate from a single 5V supply. 

Military product is available 100% screened to MIL- 
STD-883C, Class B. 


Features 

64K bit CMOS Static 
Random Access Memory 

• Access Times 35, 45, and 55ns 

• E, S, and G Functions for Bus Control 

• Data Retention Function 

• Low Power Operation 

• Inputs and Outputs Directly TTL Compatible 
Jedec Approved Pinouts 

• 28 Pin Ceramic Dual-in-line Packages 

300 mils Wide (Q) 

• 28 Pin Ceramic LCC (L28) Non-Jedec 
Single +5V (±10%) Supply Operation 


Pin Configurations 
and Block Diagram 


A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 


1 C 

2 C 

3 C 

4 C 

5 C 

6 C 

7 C 

8 C 

9 C 


P 28 VCC 


DQ0 10 C 
DQ1 11 C 
DQ2 12 C 
DQ3 13 C 
VSS 14 C 


Pin Names 

A0-A12 

E 

S_ 

W 

G 

DQ0-DQ8 

VCC 

VSS 


A6 A7 A12 VCC W 


w 

s 

A8 

A9 


□ 27 
3 26 

□ 25 

□ 24 

□ 23 _A1 1 

□ 22 G 

□ 21 AIO 

□ 20 E 

□ 19 DQ8 

□ 18 DQ7 

□ 17 DQ6 

□ 16 DQ5 

□ 15 DQ4 



Address Inputs 
Chip Enable 
Chip Select 
Write Enable 
Output Enable 
Data Input /Output 
Power (+5V±10%) 
Ground 



(4) 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Industrial -40°C to +85°C 

Military -55°Cto+125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

•Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA * -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ, TGHQZ and TWLQZ, CL = 5pF) 


Parameter 

Sym 

Conditions 

Operating Power Supply Current 

ICC1 

W, 1 s VIL, 11/0 = 0mA, Min Cycle 

S * VIH, Min Cycle 

Standby (TTL) Power Supply Current 

ICC2 

F>vih 

Full Standby Power Supply Current 

ICC3 

VCC-0.2V 

VIN £ VCC-0.2V or VIN < 0.2V 

Input Leakage Current 

IIL 

VIN = OV to VCC 

Output Leakage Current 

IOL 

VI/O = 0VtoVCC 

Output High Voltage 

VOH 

IOH = -4.0mA 

Output Low Voltage 

VOL 

IOL = 8.0mA 



Max 

Units 

140 

mA 

30 

mA 

■ 

mA 

±5 

jliA 

±10 

pA 

- 

V 

0.4 

wa 


"Typical: TA = 25°C, VCC = 5.0V 

Truth Table 

TTTf "s i W I Mode 


DODDI 

Standby 

High Z 

ICC2, ICC3 

□HDD 

Output Deselect 

High Z 

ICC1 

□bdei 

Output Deselect 

High Z 

ICC1 

BBDDI 

Read 

DOUT 

ICC1 

X L H L 

Write 

DIN 

ICC1 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 
* Parameter 


Max I Unit 


msam 


Input Capacitance 
(Except DQ Pins) 

Cl 

6 

Capacitance Control (DQ Pins) 

CD/Q 

8 


10 pF 


PF 
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AC Characteristics 
Read Cycle 

(TA = -55°C to +125°C; VCC = 5.0V +10%) 


Parameter 

Symbol 

Read Cycle Time 

TAVAV 

Address Access Time 

TAVQV 



Chip Enable Access Time 


Chip Enable to Output Low Z (1) 

ItshqxI s 


Chip Disable to Output in High Z (1 ) TEHQZ E 

TSLQZ S 


Output Hold from Address Change TAVQX 


Output Enable to Output Valid TGLQV 


Output Enable to Output in Low Z (1) TGLQX 


Output Disable to Output in High Z (1) TGHQZ 





35ns 

45ns 

Min 

Max 

Min 

Max 

35 


45 



35 


45 


55 


Min Max 



ns 


55 ns 


55 ns 


5 


5 

0 25 



5 


5 

20 


25 



5 


5 
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AC Characteristics 
Write Cycle 

(TA = -55°C to +125°C; VCC = 5.0 V ±10%) 


Parameter 


Write Cycle Time 


Chip Enable to 
End of Write 



Data Hold Time 


Write to Output 
in High Z (1) 

Data to Write Time 


TWLQZ 


TDVWH 


TDVEH 


TDVSL 


TWHQX 

Note 1 : Parameter guaranteed, but not tested. 
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Write Cycle 1_ 

Late Write, W Controlled 



Write Cycle 2_ 

Early Write, E Controlled 


Write Cycle 3 

Early Write, S Controlled 


TELWH 




ivvn ^ 

TDVWH ^ 

^ 1 VVIIUA 

^ TWHDX ^ 

-> 



> 



1 



/yyyyy 

r 1 

sAAAAA 



LXVWVWWVI 




E \\\\ 


s 7 


n 
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‘Read Cycle Time 


Data Retention 
E Controlled 



44 EDI8908C35/45/55 Rev. 1.0 1/89 


( 4 ) 











EDI81256C/P35/45/55 

High Speed 256K Monolithic SRAM 



256Kx1 Static RAM 
CMOS, High Speed 
Monolithic 

The EDI81 256C/P is a 262,144 bit high performance, 
low power CMOS Static RAM organized as 256Kx1 . It 
is available in Standard (C) and Low Power (P) versions. 

Fully asynchronous, the EDI81256C/P requires no 
clocks or refreshing for operation. 

All inputs and outputs are TTL com patible and operate 
from a single 5 volt supply. 

Military product is available 100% screened to MIL- 
STD-883C, Class B. 


Features 

256Kx1 bit CMOS Static 
Random Access Memory 

♦ Access Times 35, 45, and 55ns 

• Fully Static, No Clocks 

• Inputs and Outputs Directly TTL Compatible 

♦ Data Retention Function on EDI81256P 
Jedec Approved Pinouts 

• 24 Pin Ceramic DIP (Q) 

♦ 28 Pin Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 


Pin Configuration 
and Block Diagram 


24 VCC 
23 A17 
22 A16 
21 A15 
20 A14 
19 A13 
18 A12 
17 All 
16 A10 
15 A9 
14 D 
13 E 


A2 A1 A0VCCA17 
32 1 28 27 


NC 4 
A3 5 
A4 6 
A5 7 
A6 8 
A7 9 
A8 10 
Q 11 
NC 12 

J3 14 15_ 16 17 
WVSS E D A9 




Pin Names 


A0-A17 

E_ 

W 

D 

Q 

VCC 

VSS 


Address Inputs 
Chip Enable 
Write Enable 
Data Input 
Data Output 
Power (+5V±10%) 
Ground 



(i) 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Industrial -40°C to +85°C 

Military -55°Cto +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 


Operating Power Supply Current 


Standby (TTL) Power Supply Current 


Full Standby Power Supply Current 


Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 
‘Typical: TA = 25°C, VCC = 5.0V 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fail Times 5ns 

Input and Output Timing Levels 1 .5 V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ and TWLQZ, CL = 5pF) 


Conditions 

IKHKBal 

Max 

Units 



E> VIH, VIN < VIL or VIN > VIH 


E> VCC-0.2V 

VIN >VCC-0.2V or VIN<0.2V 


VIN = 0V to VCC 


V I/O = 0V to VCC 



IOL= 8.0mA 


100 


25 

mA 

10 

mA 

3 

mA 

±5 

pA 

±5 

pA 

- 

V 

0.4 

V 


Truth Table 

E 


L L 


e 


Standby 


Read 


Write 



HIGH Z ICC1 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 


Parameter 

Sym 

Max 



LCC 

DIP 

input Capacitance 




(Except DQ Pins) 

Cl 

6 

10 

Capacitance Control (DQ Pins) 

CD/Q 

8 

12 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = -55°C to +125 °C; VCC = 5.0V ±10%) 


Parameter 

Symbol 

35ns 

45ns 

55ns 

Units 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

TAVAV 

35 


45 


55 


ns 

Address Access Time 

TAVQV 


35 


45 


55 

ns 

Chip Enable Access Time 

TELQV 


35 


45 


55 

ns 

Chip Enable to Output in Low Z (1) 

TELQX 

5 


5 


5 


ns 

Chip Enable to Output in High Z (1) 

TEHQZ 

0 

20 

0 

20 

0 

20 

ns 

Output Hold from Address Change 

TAVQX 

5 


5 


5 


ns 

Chip Enable to Power Up (1) 

TPU 

0 


0 


0 


ns 

Chip Disable to Power Down (1) 

TPD 


35 


45 


55 

ns 


Note 1 : Parameter guaranteed, but not tested. 


Read Cycle 1 

W High (continuously selected, E Low) 



^ TAVAV ^ 


n 

7 

r : _ ■ : ■ \ 

— 

c 


* TAVQV ^ | 



^ TAVQX ^ 

— ^ 

1 


3 


[ DATA VALID 


j \ 



Read Cycle 2 
ELow, WHigh 



AC Characteristics 
Write Cycle 

(TA = -55°C to +125°C; VCC - 5.0V ±10%) 


Write Cycle Time 


Chip Enable to 
End of Write 



Write to Output 
in High Z (1) 


Data to Write Time 


Output Active from 
End of Write (1) 


TWHQX 



Note 1: Parameter guaranteed, but not tested. 
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Write Cycle 1 

W Controlled 

TAVAV 


A } 

f 

r 

c 


L TELWH fr-i 




TWLQZ 


TDVWH 


. TWHDX 

DATA VALID 

TWHQX 


Write Cycle 2 
E Controlled 



(i) 
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Data Retention Characteristics Low Power (EDI81256P Version Only) 

(TA =-55°C to +125°C) 


Characteristic 

Sym 

Test Conditions 

Min 

Typ 

Max 

Unit 

Data Retention Voltage 

VDD 

VDD = 2.0V 

!> VDD -0.2V 

VIN >VDD -0.2V 

or VIN <0.2V 

2 

- 

- 

V 

Data Retention Quiescent Current 

ICCDR 

- 

50 

500 

MA 

Chip Disable to Data Retention Time 

TCDR 

0 

- 

- 

ns 

Operation Recovery Time 

TR 

TAVAV* 

- 

- 

ns 


*Read Cycle Time 


Data Retention 
E Controlled 
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64Kx4 Static RAM 
CMOS, High Speed 
Monolithic 


Features 


The EDI8464C/P is a high performance CMOS Static 
RAM organized as 64Kx4 and available in both standard 
power (C) and low power (P) versions. Inputs and 
outputs are TTL compatible and allow for direct 
interfacing with common system bus architecture. 

The EDI8464C/P is packaged in a 28 Pin LCC, which 
provides excellent board level packing densities. (For a 
64Kx4 in a 24 Pin DIP package refer to EDI8465C/P.) 

Military product is available 100% screened to MIL- 
STD-883C, Class B. 


64Kx4 bit CMOS Static 
Random Access Memory 

• Access Times 35, 45 and 55 ns 

• Fully Static, No Clocks 

• Inputs and Outputs Directly TTL Compatible 

• Data Retention Function on EDI8464P 
Jedec Approved Pinouts 

• 28 Pin Ceramic LCC (L) 

• Common Data Inputs and Outputs 
Single +5V (±10%) Supply Operation 


Pin Configuration 
and Block Diagram 


A7 A6 NC VCC NC 
3 2 1 28 27 



26 A5 
25 A4 
24 A3 
23 A2 
22 A1 
21 A0 
20 DQ0 
19 DQ1 
18 DQ2 


13 14 15 16 17 
NCVSSNC W DQ3 



Pin Names 


A0-A15 Address Inputs 

E_ Chip Enable 

W Write Enable 

DQ0/DQ3 Common Data Input/Output 

VCC Power (+5V±10%) 

VSS Ground 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Industrial -40°C to +85°C 

Military -55°C to +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditionsfor extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ 

Max 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

Supply Voltage 

VSS 

0 

0 

0 

Input High Voltage 

VIH 

2.2 

- 

6.0 

Input Low Voltage 

VIL 

-0.3 

- 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5 V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ and TWLQZ, CL = 5pF) 


DC Electrical Characteristics 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Sym 

Conditions 

Operating Power Supply Current 

ICC1 

W, E = VIL, 11/0 = 0mA, Min Cycle C 



P 

Standby (TTL) Power Supply Current 

ICC2 

*E > VIH, VIN < VIL or VIN > VIH 

Full Standby Power Supply Current 

ICC3 

~E > VCC-0.2V C 



VIN > VCC-0.2V or VIN < 0.2V P 

Input Leakage Current 

IIL 

VIN = 0V to VCC 

Output Leakage Current 

IOL 

V I/O = 0 V to VCC 


Output High Voltage 


Output Low Voltage 


Typ* 

Max 

Units 

80 

120 

mA 

80 

100 

mA 



1 

10 

mA 

0.5 

3 

mA 



±5 pA 
±5 fuA 



Sym Max 


Input Capacitance 

(Except DO Pins) . v 


Capacitance Control (DQ Pins) CD/Q 8 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Symbol 

35ns 

45ns 

55ns 

Units 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

TAVAV 

35 


45 


55 


ns 

Address Access Time 

TAVQV 


35 


45 


55 

ns 

Chip Enable Access Time 

TELQV 


35 


45 


55 

ns 

Chip Enable to Output Low Z (1) 

TELQX 

5 


5 


5 


ns 

Chip Enable to Output in High Z (1) 

TEHQZ 

0 

15 

0 

20 

0 

25 

ns 

Output Hold from Address Change 

TAVQX 

5 


5 


5 


ns 

Chip Enable to Power Up (1) 

TPU 

0 


0 


0 


ns 

Chip Disable to Power Down (1) 

TPD 


35 


45 


55 

ns 


Note 1 : Parameter guaranteed, but not tested. 


Read Cycle 1 

WHigh (continuously selected, E Low) 


A 


Q 



-e TAVAV r 


> 

> 

ri” - - ” : \ 

f 


^ TAVQV 



◄ H 


uvywWWWVWVVVW^A 
aAAaAAAAAAaaAAAAaaaa7 

$ DATA VALID 




Read Cycle 2 
E Low, IV High 


E 




-T 




TELQX 



TEHQZ 




Q 


DATA VALID 


HIGHZ 



AC Characteristics 
Write Cycle 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Symbol 

35ns 

45ns 

55ns 

Units 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

TAVAV 

35 


45 


55 


ns 

Chip Enable to 

End of Write 

TELWH 

W 

30 


40 


50 


ns 

TWLEH 

I 

30 


40 


50 


ns 

Address Setup Time 

TAVWL 

W 

0 


0 


0 


ns 

TAVEL 

E 

0 


0 





Address Valid to 

End of Write 

TAVWH 

W 

30 






ns 

TAVEH 

¥ 

30 




40 



Write Pulse Width 

TWLWH 

w 

30 


35 


40 


ns 

TELEH 

I 

30 


35 


40 


ns 

Write Recovery Time 

TWHAX 

w 

5 


5 


5 


jlfliljfl 

TEHAX 

I 

5 


5 


5 



Data Hold Time 

TWHDX 

w 

0 


0 


0 


ns 

TEHDX 

"e 

0 


0 


0 


ns 

Write to Output 

in High Z (1) 

TWLQZ 

0 

15 

0 

20 

0 

20 

ns 

Data to Write Time 

TDVWH 

w 

15 


20 


20 


ns 

TDVEH 

I 

15 


20 


20 


ns 

Output Active from 

End of Write (1) 

TWHQX 

0 


0 


0 


ns 


Note 1 : Parameter guaranteed, but not tested. 
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Data Retention Characteristics Low Power (EDI8464P) Version Only 

(TA =-55°C to +125 °C) 


Characteristic 

Sym 

Test Conditions 

Min 

Typ 

Max 

Unit 

Data Retention Voltage 

VDD 

VDD = 2.0V 

1> VDD -0.2V 

VIN >VDD -0.2V 

or VIN <0.2V 

2 

- 

- 

V 

Data Retention Quiescent Current 

ICCDR 

- 

50 

500 

pA 

Chip Disable to Data Retention Time 

TCDR 

0 

-- 

- 

ns 

Operation Recovery Time 

TR 

TAVAV* 

- 

- 

ns 


‘Read Cycle Time 


Data Retention 
E Controlled 
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m 


EDI8465C/P35/45/55 


High Speed 256K Monolithic SRAM 


64Kx4 Static RAM 
CMOS, High Speed 

Monolithic 


Features 


The EDI8465C/P is a high performance CMOS Static 
RAM organized as 64Kx4 and available in both standard 
power (C) and low power (P) versions. Inputs and 
outputs are TTL compatible and allow for direct 
interfacing with common system bus architecture. 

The EDI8465C/P is packaged in a 300 mil wide, 24 pin 
DIP, which provides excellent board level packing den- 
sities. 

Military product is available 100% screened to MIL- 
STD-883C, Class B. 


64Kx4 bit CMOS Static 
Random Access Memory 

• Access Times 35, 45, and 55ns 

• Fully Static, No Clocks 

• Data Retention Function on EDI8465P 

• Battery Back-up Capability 

• TTL Compatilbe I/O 
Jedec Approved Pinout 

• 24 Pin Ceramic DIP, 300 mils wide (Q) 

• Common Data Inputs and Outputs 
Single +5V (±10%) Supply Operation 


Pin Configuration 
and Block Diagram 



A8 9 
A9 10 
E 11 
VSS 12 


Pin Names 

A0-A15 

| 

W 

DQ0-DQ3 

VCC 


24 VCC 
23 A15 
22 A14 
21 A13 
20 A12 
19 All 
18 AIO 
17 DQ3 
16 DQ2 
15 DQ1 
14 DQ0 
13 W 


Address Inputs 
Chip Enable 
Write Enable 

Common Data Input/Output 
Power (+5V±10%) 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Industrial -40°C to +85°C 

Military -55°Cto+125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditionsfor extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA = -55°C to +125°C; VCC = 5.0V +10%) 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ and TWLQZ, CL = 5pF) 


Parameter 

Sym 

Conditions 

Min 

Typ* 

Max 

Units 

Operating Power Supply Current 

ICC1 

W,E = VIL, 11/0 = 0mA, Min Cycle C 

- 

80 

120 

mA 



P 

- 

80 

100 

mA 

Standby (TTL) Power Supply Current 

ICC2 

E > VIH, VIN < VIL or VIN > VIH 


2 

25 

mA 

Full Standby Power Supply Current 

ICC3 

e"> VCC-0.2V C 

- 

1 

10 

mA 


i 

VIN > VCC-0.2V or VIN < 0.2V P 

- 

0.5 

3 

mA 


I Input Leakage Current 


Output Leakage Current 

Output High Voltage 
Output Low Voltage 
‘Typical: TA = 25°C, VCC = 5.0V 

Truth Table 

E ¥ Mode 

X Standby 

L H Read 

L L Write 


VIN = 0V to VCC 


V I/O = 0V to VCC 
IOH = -4.0mA 
IOL = 8.0mA 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 



Sym Max Unit 


Input Capacitance 

(Except DQ Pins) Cl 10 

Capacitance Control (DQ Pins) CD/Q 12 


These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = -55°C to +125°C; VCC = 5.0V +10%) 


Parameter 

Read Cycle Time 
Address Access Time 
Chip Enable Access Time 


Chip Enable to Power Up (1) 

Chip Disable to Power Down (1) 

Note 1 : Parameter guaranteed, but not tested. 


Read Cycle 1 

W High (continuously selected, E Low ) 


Symbol 

Min 

Max 

Min 

Max 

l Min 

Max 

Units 

TAVAV 

35 


45 


55 

. 

ns 

TAVQV 


35 


45 


55 

ns 

TELQV 


35 


45 


55 

ns 

TELQX 

5 


5 


5 


ns 

TEHQZ 

0 

15 

0 

20 

0 

25 

ns 

TAVQX 

5 


5 


5 


ns 

TPU 

0 


0 


0 


ns 

TPD 


35 


45 


55 

ns 





DATA VALID 


Read Cycle 2 
E Low, WHigh 



\mmm 


DATA VALID 


£ Power Down Function 
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Write Pulse Width TWLWH W 

TELEH ~ 

Write Recovery Time TWHAX W 

TEHAX “ 

Data Hold Time TWHDX W 

TEHDX I 


Write to Output 


55ns 

Min Max Units 



in High Z (1) 

TWLQZ 

0 

15 0 

20 0 

20 ns 

Data to Write Time 

TDVWH W 

15 

20 

20 

ns 


TDVEH I 

15 

20 

20 

ns 

Output Active from 






End of Write (1) 

TWHQX 

0 

0 

0 

ns 


Note 1 : Parameter guaranteed, but not tested. 
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_Write Cycle 2 
E Controlled 



(i) 
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^EDI 


EDI8832C/P55/70/85/1 00/1 20/1 50 

High Performance 256K Monolithic SRAM 


32Kx8 Static RAM 
CMOS, Monolithic 

The EDI8832C/P is a high performance, low power 
CMOS Static RAM organized as 32,768 words by 8 bits 
each. It is available in both standard power (C) and low 
power (P) versions. 

Inputs and outputs are TTL compatible and allow for 
direct interfacing with common system bus structures. 

The EDI8832C/P offers battery back-up data retention 
capability at VDD equal to 2 V and operates from a 5 volt 
supply. 

Military product is available 100% screened to MIL- 
STD-883C, Class B. 


Features 

32Kx8 bit CMOS Static 
Random Access Memory 

♦ Access Times 55,70, 85, 100, 120, and 150ns 

♦ Data Retention Function 

♦ TTL Compatible Inputs and Outputs 

♦ Fully Static, No Clocks 
Jedec Approved Pinouts 

♦ 28 Pin Ceramic DIP, 300 mils wide (Q) 

♦ 28 Pin Ceramic DIP, 600 mils wide (C) 

♦ 32 Pad Ceramic LCC (L) 

Single +5V (±10%) Supply Operation 


Pin Configuration 
and Block Diagram 


A14 1 C 


3 28 VCC 

A12 2 £ 


3 27 W 

A7 3 C 


3 26 A13 

A6 4 C 


3 25 A8 

A5 5 C 


3 24 A9 

A4 6 C 


3 23 All 

A3 7C 


3 22 G 

A2 8 C 


3 21 AIO 

A1 9C 


3 20 E 

A0 10 C 


3 19 DQ7 

DQ0 11 C 


3 18 DQ6 

DQ1 12 C 


3 17 DQ5 

DQ2 13 C 


P 16 DQ4 

VSS 14 C 


3 15 DQ3 


A7 A12 A14 NCVCC W A13 



Pin Names 

A0-A14 

EL 

W 

G 

DQ0-DQ7 

VCC 

VSS 


Address Inputs 

Chip Enable 

Write Enable 

Output Enable 

Common Data Input/Output 

Power (+5V±10%) 

Ground 
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Absolute Maximum Ratings * 

Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Industrial -40°C to +85°C 

Military -55°C to +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 

Parameter 


Operating Power Supply Current 


Standby (TTL) Power Supply Current 


Full Standby Power Supply Current 


Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 


‘Typical: TA = 25°C, VCC = 5.0V 


Recommended DC Operating Conditions 


Parameter 

Sym 

Min 

Typ 

Max 

Units 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Supply Voltage 

VSS 

0 

0 

0 

V 

Input High Voltage 

VIH 

2.2 

- 

6.0 

V 

Input Low Voltage 

VIL 

-0.3 

- 

0.8 

V 



AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load.: 55/70ns 1TTL, CL =30pF 

85/1 50ns 1TTL, CL = lOOpF 

(note: For TEHQZ.TGHQZ and TWLQZ, CL = 5pF) 


Conditions 

W,E = VIUI/0 = 0mA, Min Cycle 


E > VIH 


E > VCC-0.2V 

VIN >VCC-0.2V or VIN<0.2V 


VIN = 0V to VCC 


VI/O = 0VtoVCC 


IOH = -1.0mA 


IOL = 4.0mA 


Min Typ‘ Max Units 


60 95 mA 


1 3 mA 

200 10001 yA~~ 

ixA 


±5 ^A 


±5 jllA 



Truth Table 

rmTr 


Mode 


Standby 


Output Deselect 


Read 


Write 


Capacitance 

(M.OMHz, VIN=VCC or VSS) 



Sym Max Unit 


LCC DIP 


6 10 pF 


12 pF 
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AC Characteristics 
Read Cycle 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Symbol 

Read Cycle Time 

TAVAV 

Address Access Time 


Chip Enable Access Time 

B ES9 

Chip Enable to Output in Low Z (1) 

TELQX 

Output Enable to Output Valid 


Output Enable to Output in Low Z (1) 

TGLQX 

Chip Enable to Output in High Z (1) 

TEHQZ 

Output Enable to Output in High Z (1) 

TGHQZ 

Output Hold from Address Change 

TAVQX 


Note 1 : Parameter guaranteed, but not tested. 

Read CycjeJ 
W High; G,E Low 


ADDRE SS 1 
TAVQ' 


Read Cycle 2 
WHigh 



TELQV 

TELQX 

Si 

TGLQV 
^ TGLQX 
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AC Characteristics 
Write Cycle 

(TA = -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 


Write Cycle Time | TAVAV 



Address Setup Time 



Address Valid to 

TAVWH 

W 


End of Write 

TAVEH 

"1 


Write Pulse Width 

TWLWH 

w 



TELEH 

E 


Write Recovery Time 

TWHAX 

W 



TEHAX 

"1 


Write to Output 
in High Z (1) 


TWLQZ 


Data to Write Time TDVWH W 

TDVEH 1 

Output Active from 

End of Write (1) TWHQX 

Note 1 : Parameter guaranteed, but not tested. 





Min 

Max 

Min 

Max 

Min 

Max 

Min 

85 


100 


120 


150 

70 


80 


85 


90 

65 


80 


85 


90 

0 


0 


0 


0 

0 


0 


0 


0 

70 


80 


85 


90 

70 


80 


85 


90 

55 

[ 

70 


70 


80 

55 

! 

70 


70 


80 


0 30 0 40 


45 0 50 0 50 0 


50 ns 
ns 
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TWLWH 



Write Cycle 2 
E Controlled 
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Data Retention Characteristics 

(TA =-55°C to +125°C) 


Characteristic 

Sym 

Test Conditions 

Min 

Typ 

Max 

Unit 

Data Retention Voltage 

VDD 

VDD = 2.0V 

2 

- 

- 

V 

Data Retention Quiescent Current 

ICCDR 

“E> VDD -0.2V 

C 

100 

500 




VIN >VDD -0.2V 

P 

10 

150 


Chip Disable to Data Retention Time 

TCDR 

orVIN<0.2V 

0 

- 

~ 

ns 

Operation Recovery Time 

TR 

i 

TAVAV* 

- 


ns 


‘Read Cycle Time 


Data Retention 
E Controlled 
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CMOS Static RAM Modules 

EDI maintains a complete, self contained, U.S.- 
based assembly operation for all hi-rel and high per- 
formance modules. Modules provide today’s system 
designers with the highest possible density and per- 
formance characteristics in the smallest possible space. 
They also shorten design time and allow for ease of 
manufacturing. 

High performance CMOS products in surface 
mounted packages, combined with thermally matched 
substrates produce very dense and highly reliable 
subsystems. Conventional pins sidebrazed to the 
substrate allow the device to be assembled on circuit 
board using conventional through-hole manufacturing 
techniques. 

EDI has pioneered module technology and was 
able to provide the military market its first 64K density 
Static RAM in 1983, and is continuing its leadership 


role in the production of Static RAMs in one to four 
megabit densities, with devices up to 16 megabits 
planned for the coming year. Modules, with standard 
JEDEC pin-outs, can provide designers with perform- 
ance capabilities several years before the available 
technology can produce a comparable monolithic 
device. In addition, modules can be used to produce 
application specific devices that cannot be produced 
cost effectively from a single piece of silicon. 

ASIC modules can include error detection, parity, 
address latching or buffering, and wide word (x16 and 
x32) systems. 

Complete memory systems (ie: high speed cache, 
buffered inputs/latched outputs) can be configured in a 
single module. This provides the system designer with 
a complete CMOS SRAM solution with the benefits of 
space-saving surface mount technology. 


Static RAM Modules 

Advance Information 

Density Org. Part Numbers Page 

1M 256Kx4 EDI8M4257C35/45/55/70CB/CC 70 

2M 512Kx4 EDI8M451 2C45/55/70CB/CC 71 

2M 256Kx8 EDI8M8257C90/1 00/1 20/1 50CB/CC 72 

4M 512Kx8 EDI8M85 1 2C90/1 00/1 20/1 50CB/CC 73 

4M 256KX16 EDI8M1 6256C35/45/55/70CB/CC 74 

Preliminary/Final Data 

256K 16Kx16 EDH816H16C-25/35/45CC-Z/CMHR-Z 75-79 

512K 64Kx8 EDI8M864C50/60/70/80CB/CC 80-85 

512K 64Kx8 EDI8M864C90/1 00/1 20/1 50CB/CC 86-91 

1M 128Kx8 EDI8M81 28C/P50/60/70/80CB/CC 92-97 

1M 128Kx8 EDI8M81 28C/P90/1 00/1 20/1 50CB/CC 98-103 

1M 128Kx8 EDI8M81 28C100/120/1 50PC 104-108 

1M 128Kx8 EDI8M81 30C50/60/70/80CB/CC 109-114 

1M 128Kx8 EDI8M81 30C/P90/1 00/1 20/1 50CB/CC 115-120 

1M 64Kx16 EDH81 6H64C-35/45/55/70CC/CMHR 121-126 

1M 64Kx16 EDI8F1 664C1 00/1 20/1 50PC 127-131 

1M 64Kx16 EDI8M1 664C50/60/70/85/1 00CB/CC 132-137 

2M 256Kx8 EDI8M8256C70/1 00/1 20PC 138-142 
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256 Kx4 SRAM 
CMOS, High Speed 
Module 


Features 


The EDI8M4257C is a Megabit (256Kx4-bit) High 
Speed Static RAM Module with four bi-directional 
input/output lines. The module is constructed of four 
256Kx1 Static RAMs in leadless chip carriers surface 
mounted on a multi-layered ceramic substrate. 
Extremely high speeds are achievable by the use of 
EDI81256C high performance, high reliability Static 
RAMs. This state-of-the-art technology, combined 
with innovative circuit design techniques, provides 
the fastest one Megabit module available. 

All inputs and outputs of the EDI8M4257C are 
TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used requiring no 
clocks or refreshing for operation and providing 
equal access and cycle times for ease of use. 

EDI military grade modules are constructed with 
semiconductor components which are 100% proc- 
essed to the test methods of MIL-STD-883 Class B, 
making them ideally suited to applications demanding 
the highest level of performance and reliability. 


256Kx4 bit, Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 35, 45, and 55ns 

• Low power consumption: 

Active: 1600mW (typ) 

Standby: 40mW (typ) 

• Common I/O lines 

• TTL-compatible inputs and outputs 
28 pin DIP, 400 mil centers 

Single +5V (±10%) Supply Operation 


Pin Names 

A0-A17 

E 

W 

DQ0-DQ3 

VCC 

VSS 


Address Inputs 
Chip Enables 
Write Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 


Pin Configuration and Block Diagram 


A8 9 
A9 10 
A 10. 11 
E 12 
NC 13 
VSS 14 



28 VCC 
27 A17 
26 A16 
25 A15 
24 A14 
23 A13 
22 A12 
21 All 
20 NC 
19 DQ3 
18 DQ2 
17 DQ1 
16 DQ0 
15 W 
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mDi 

The future . . . today. 


512Kx4 SRAM 
CMOS, High Speed 
Module 


EDI8M4512C 

45/55/70 

Module 


Features 


The EDI8M4512C is a Two Megabit (51 2Kx4-bit) 
High Speed Static RAM Module with four bi-direc- 
tional input/output lines. The module is constructed 
of eight 64Kx4 Static RAMs in leadless chip carriers 
surface mounted on a multi-layered ceramic sub- 
strate. 

All inputs and outputs of the EDI8M4512C are 
TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used requiring no 
clocks or refreshing for operation and providing 
equal access and cycle times for ease of use. 

EDI military grade modules are constructed with 
semiconductor components which are 1 00% proc- 
essed to the test methods of MIL-STD-883 Class B, 
making them ideally suited to applications demanding 
the highest level of performance and reliability. 


512Kx4 bit, Two Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 45, 55, and 70ns 

• Low power consumption 

• Common I/O lines 

• TTL-compatible inputs and outputs 
32 pin DIP, 600 mil centers 

Single +5V (±10%) Supply Operation 


Pin Names 

A0-A18 

E 

W 

DQ0-DQ3 

VCC 

VSS 


Address Inputs 
Chip Enables 
Write Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 


Pin Configuration and Block Diagram 


E 14 
NC 15 
VSS 16 



32 VCC 
31 NC 
30 A 
29 A 
28 A 
27 A 
26 A 
25 A 
24 A 
23 A 
22 NC 
21 DQ3 
20 DQ2 
19 DQ1 
18 DQ0 
17 W 
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EDI 


The future . . . today, ■bbbi 


256 Kx8 SRAM 
CMOS, High Speed 
Module 


EDI8M8257C 

90 / 100 / 120/150 

Module 


Features 


The EDI8M8257C is a 2048K (256Kx8 bit) High 
Speed Static RAM module constructed using two 
EDI88128C (128Kx8) Static RAMs in leadless chip 
carriers on a multi-layered ceramic substrate. Func- 
tional equivalence to proposed monolithic (Two 
Megabit Static RAM) is achieved by utilization of an 
on-board decoder that interprets the higher order 
address (A1 7) to select one of the two 1 28Kx8 RAMs. 

The EDI8M8257C is offered in a 32-pin, side- 
brazed DIP on 600 mil centers, adhering to JEDEC 
standards for Two Megabit pinout. 

All inputs and outputs of the EDI8M8257C are 
TTL-compatible and operate from a single 5 V supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Semiconductor components used in EDI military 
modules are processed to the latest revision of MIL- 
STD-883, Class B, making them ideally suited to 
applications demanding the highest level of perform- 
ance and reliability. 


256Kx8 bit, Two Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 90, 

100, 120, and 150ns 

• Fully Static, No Clocks 

• Data Retention Function 

• TTL-Compatible Inputs and Outputs 
32 pin DIP, 600 mil Centers 

• JEDEC Approved Pinout 
Single +5V (±10%) Supply Operation 


Pin Names 

A0-A17 

E 

W 

G 

DQ0-DQ7 

VCC 

VSS 


Address Inputs 
Chip Enables 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 


Pin Configuration and Block Diagram 


NC 1 
A16 2 

A14 3 

A12 4 

A7 5 
A6 6 
A5 7 


A2 10 
A1 11 
A0 12 
DQ0 13 
DQ1 14 
DQ2 15 
VSS 16 



32 VCC 
31 A15 

30 _A17 
29 W 
28 A13 
27 A8 
26 A9 
25 _A11 
24 G 
23 _A10 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 
17 DQ3 


A0-A16 ■ 
DQ0JDQ7 
W 

■q 
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512Kx8 SRAM 
CMOS, High Speed 
Module 


Features 


The EDI8M851 2C is a 4096K (51 2Kx8 bit) High 
Speed Static RAM module constructed using four 
EDI88128C (128Kx8) Static RAMs in leadless chip 
carriers on a multi-layered ceramic substrate. Func- 
tional equivalence to proposed monolithic Four 
Megabit Static RAMs is achieved by utilization of an 
on-board decoder that interprets the higher order 
address A1 7 and Ai8 to select one of the four 
1 28Kx8 RAMs. 

The EDI8M8512C is offered in a 32-pin, side- 
brazed DIP on 600 mil centers, adhering to JEDEC 
standards for the Four Megabit pinout, allowing for 
compatibility with future monolithics. 

All inputs and outputs of the EDI8M8512C are 
TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Semiconductor components used in EDI military 
modules are processed to the latest revision of MIL- 
STD-883, Class B, making them ideally suited to 
applications demanding the highest level of perform- 
ance and reliability. 


512Kx8 bit, Four Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 90, 

100, 120, and 150ns 

• Fully Static, No Clocks 

• Data Retention Function 

• TTL-compatible inputs and outputs 
32 pin DIP, 600 mil centers 

• JEDEC Approved Pinout 
Single +5V (±10%) Supply Operation 


Pin Names 

A0-A18 

E 

W 

G 

DQ0-DQ7 

VCC 

VSS 


Address Inputs 
Chip Enables 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±1 0%) 
Ground 


Pin Configuration and Block Diagram 


A2 10 
A1 11 
A0 12 
DQ0 13 
DQ1 14 
DQ2 15 
VSS 16 



32 VCC 
31 A15 

30 _A17 
29 W 
28 A13 
27 A8 
26 A9 
25 All 
24 G 
23 _A10 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 
17 DQ3 


A0-A16 

DQ0-DQ7. 

W 

G 
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^EDI 

The future . . . today. 


EDI8M16256C 

35/45/55/70 

Module 


256Kx16 SRAM 
CMOS, High Speed 
Module 


Features 


The EDI8M16256C is a 4096K (256Kx16bit) High 
Speed Static RAM module constructed using sixteen 
EDI81256C (256Kx1) Static RAMs in leadless chip 
carriers on a multi-layered ceramic substrate. The 
EDI8M16256C is an upgrade from the EDI816H64C 
(1024K RAM module). Four chip select lines (one for 
each group of four RAMs) allow the user to configure 
the memory into a 256Kx1 6, 51 2Kx8 or 1 024Kx4 or- 
ganization. 

The EDI8M16256C is offered in a 48-pin, 900 mil 
center sidebraze DIP to take advantage of the 
compact leadless chip carriers. This enables Four 
Megabits of Static RAM memory to be placed in less 
than 2.2 square inches of board space. 

All inputs and outputs of the EDI8M16256C are 
TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no 
clocks or refreshing for operation. 

Semiconductor components used in EDI military 
modules are processed to the latest revision of MIL- 
STD-883, Class B, making them ideally suited to 
applications demanding the highest level of perform- 
ance and reliability. 


256Kx16 bit, Four Megabit Density CMOS 
Static Random Access Memory Module 

• Fast Access Times of 35, 45, 55, and 70ns 

• Customer Configured Memory as 256Kx16, 
512Kx8, or 1024KX4 

• Fully Static, No Clocks 

• TTL-Compatible Inputs and Outputs 
48 pin Dual-in-line Package 

• Multiple Power Pins for Maximum 
Noise Immunity 

Single +5V (±10%) Supply Operation 


Pin Names 

A0-A17 

E1_-E4 

WL-WH 

DQ0-DQ15 

VCC 

VSS 


Address Inputs 
Chip Enables 
Write Enables 
Data Input/Output 
Power (+5V+1 0%) 
Ground 


Pin Configuration and Block Diagram 


vss 1 

NC 2 
A0 3 
A1 4 
A2 5 
__ WL 6 
E2(4-7) 7 

DQ4 8 
DQ5 9 
DQ6 10 
DQ7 11 
VSS 12 
A9 13 
A10 14 
All 15 
A12 16 
A13 17 

WH 18 

£4(12-15) 19 
DQ12 20 
DQ13 21 
DQ14 22 
DQ15 23 
VCC 24 



48 VCC 
47 DQ0 
46 DOI 
45 DQ2 
44 DQ3 
43 El (0-3) 
42 A3 
41 A4 
40 A5 
39 A6 
38 A7 
37 A8 
36 VCC 
35 DQ8 
34 DQ9 
33 DO10 
32 DQ11 
31 E3(6-1 1) 
30 A14 
29 A15 
28 A16 
27 A17 
26 NC 
25 VSS 



E4 (12-15) 
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lEDj EDH816H16C25/35/45 

High Speed 256K SRAM Module 

16Kx16 Static RAM 
CMOS, High Speed 

Module Features 

The EDH816H16C is a 256Kbit high speed CMOS Static 16Kx1 6 bit CMOS Static 
RAM module based on four 16Kx4 Static RAMs in Random Access Memory Module 
leadless chip carriers, mounted on a multilayered • Access Times 25, 35, and 45ns 
ceramic substrate. • Fully Static, No Clocks 

The 36 pin vertical dual-in-line package (100 mil • Inputs and Outputs Directly TTL Compatible 

centers) provides high density in addition to fast access • 36 Pin Vertical Dual-in-line Package, 1 00 mil 

times of 25, 35, and 45 ns. centers 

All inputs and outputs are TTL com patible and operate Ideal for: 
from a single 5 volt supply. • Bit Slice Micro Code 

EDI Military Modules are constructed using • Cache Memory 

semiconductor components which have been 100% • Long Word Applications 

screened to the test methods of M IL-STD-883C, Class Single +5V (±1 0%) Supply Operation 
B. 

Pin Configuration 
and Block Diagram 

DQ0 1 cTL 36 VCC A0-A13 

DQ1 2C 3 35 DQ1 5 Tr 

DQ2 3 C 3 34 DQ14 rrj 

DQ3 4 C 3 33 DQ13 

A0 5C 3 32 DQ12 0 

A1 6 C 3 31 VSS 

A2 7[ 3 30 A13 

A3 8 C 3 29 A12 

A4 9C 3 28 All 

A5 10 C 3 27 A10 

A6 11 C 3 26 A9 

A7 12 C 3 25 A8 

DQ4 13 C 3 24 DQ1 1 

DQ5 14 C 3 23 DQ10 

DQ6 15 C 3 22 DQ9 

DQ7 16 C 3 21 DQ8 

E 17 C 3 20 W 

VSS 18 qj3 19 "5" 

Pin Names 

A0-A13 Address Inputs 

E_ Chip Enable 

W Write Enable 

G Output Enable 

DQ0-DQ1 5 Data Input/ Data Output 

VCC Power (+5V±1 0%) 

VSS Ground 
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Absolute Maximum Ratings' 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.3V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Military -55°C to +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 2 Watts 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Sym 

Conditions 

Min 

Typ* 

Max 

Units 

Operating Power Supply Current 

ICC1 

W,E = VIL, 11/0 = 0mA 

- 

240 

440 

mA 

Standby (7TL) Power Supply Current 

ICC2 

?>VIH, VIN < VIL or VIN > VIH 

- 

40 



Input Leakage Current 

IIL 

VIN = OV to VCC 

- 

- 



Output Leakage Current 

IOL 

V I/O = 0V to VCC, E=VIH 

- 

- 

10 

HA 

Output High Voltage 

VOH 

IOH = -4.0mA 

m 

- 

- 

V 

Output Low Voltage 

VOL 

IOL = 8.0mA 

~ 

- 

0.4 

V 


•Typical: TA = 25°C, VCC = 5.0V 


Parameter 

Sym 

Min 

Typ 

Max 

Units 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Supply Voltage 

VSS 

0 

0 

0 

V 

Input High Voltage 

VIH 

2.2 

-- 

6.0 

V 

Input Low Voltage 

VIL 

-0.3 

- 

0.8 

V 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 


(note: For TEHQZ and TWLQZ, CL = 5pF) 


Truth Table 


T 

W~ 

G~ 

Mode 

Output 

Power 

H 

X 

X 

Standby 

HIGHZ 

ICC2, ICC3 

L 

H 

H 

Output Deselect 

HIGH Z 

ICC1 

■9 

O 

n 

Read 

DOUT 

ICC1 

L 

L 

X 

Write 

DIN 

ICC1 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 


Parameter 

Sym 

Max 

Unit 

Input Capacitance 

Cl 

50 

PF 

Input Capacitance Control Lines 



PF 

Output Capacitance 

CO 

25 

PF 


These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Read Cycle Time 

Address Access Time 

Chip Enable Access Time 


Chip Enable to Output in Low Z (1) 


Output Enable to Output Valid 




25 ns 

Min I Max 


35ns 

Min I Max 


45ns 

Min Max Units 

45 ns 

45 ns 
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AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V +10%) 


Parameter 

Symbol 

25ns 

35ns 

45ns 

Units 

Min 

Max 

Min 



Max 

Write Cycle Time 

TAVAV 

25 


35 


45 


ns 

Chip Enable to 

End of Write 

TELWH 

W 

20 


30 


40 


ns 


*E 

20 


30 


40 


ns 

Address Setup Time 

IMi 

W 

0 


0 


0 


ns 


E 

0 


0 


0 



Address Valid to 

End of Write 

m 

W 

20 


25 




m 

ESI 

¥ 

20 


25 


35 


Q 

Write Pulse Width 

TWLWH 

W 

20 


25 


35 


n 


E 

20 


25 




ns 

Write Recovery Time 


W 

0 


0 


ma 


ns 


I 

0 


0 


0 


ns 

Data Hold Time 


W 

0 


0 


0 


ns 

TEHDX 

E 

0 


0 


0 


ns 

Write to Output 

in High Z (1) 

TWLQZ 

■ 

10 

■ 

10 


15 

ns 

Data to Write Time 

TDVWH 

W 

15 


15 


20 


ns 

TDVEH 

I 

15 


15 


20 


ns 

Output Active from 

End of Write (1) 

TWHQX 

5 

■ 

5 


5 


ns 


Note 1 : Parameter guaranteed, but not tested. 
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Write Cycle 2 
E Controlled 
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ED 


EDI8M864C50/60/70/80 

High Performance 51 2K SRAM Module 


64Kx8 Static RAM 

CMOS, Module Features 

The EDI8M864C is a 51 2K bit CMOS Static RAM 64Kx8 bit CMOS Static 
based on two 32Kx8 Static RAMs in leadless chip Random Access Memory 
carriers mounted on a multi-layered ceramic substrate. ♦ Access Times 50, 60, 70, and 80ns 

The EDI8M864C has an on-board decoder circuit that ♦ Data Retention Function 

interprets the higher order address to select one of the • TTL Compatible Inputs and Outputs 

32Kx8 Static RAMs. All inputs and outputs are TTL • Fully Static, No Clocks 

compatible and operate from a single 5V supply. Fully Jedec Approved Pinout 
asynchronous, the EDI8M864C requires no clocks or re- • 32 Pin Dual-in-line Package 
freshing for operation. Single +5V (±1 0%) Supply Operation 

EDI Military Modules are constructed using semicon- 
ductor components which have been 1 00% processed 
to the test methods of MIL-STD-883C, Class B., making 
them ideally suited to applications demanding the high- 
est level of performance and reliability. 

Pin Configuration 
and Block Diagram 


NC 
NC 
A14 
A12 
A7 
A6 
A5 
A4 
A3 
A2 10 
A1 11 
A0 12 
DQ0 13 
DQ1 14 
DQ2 15 
VSS 16 


Pin Names 

A0-A15 

E_ 

W 

G 

DQ0-DQ7 

VCC 

VSS 


32 VCC 
31 A15 

30 JNC 
29 W 
28 A13 
27 A8 
26 A9 
25 ^11 
24 G 
23 A10 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 
17 DQ3 


Address Inputs 

Chip Enable 

Write Enable 

Output Enable 

Common Data Input/Output 

Power (+5V±10%) 

Ground 


A0-A1 4 
DQ0-DQ7_ 
W 
G 


A1 5_ 
E 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Military -55°Cto +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load. : 1 TTL, CL = 30pF 

(note: For TEHQZ.TGHQZ and TWLQZ, CL = 5pF) 


DC Electrical Characteristics 

(TA - 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 


Operating Power Supply Current 


Standby (TTL) Power Supply Current 


Full Standby Power Supply Current 


Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 



Conditions 


W, E = VIL, 11/0 = 0mA, Min Cycle 
"E> VIH 


E>VCC-0.2V 

VIN >VCC-0.2V or VIN<Q.2V 
VIN = 0V to VCC 
VI/O = 0VtoVCC 


IOH= -1.0mA 


IOL= 2.1mA 


Typical: TA = 25°C, VCC - 5.0V 


Truth Table 

Capacitance 

.. . (f=1.0MHz. VIN=VCC or VSS) 


DQOl 



High Z ICC2, ICC3 


ICC1 


ICC1 


ICC1 


70 120 mA 

15 40 m A 



Parameter 


Input Capacitance 
(Except DQ Pins) 


Capacitance Control (DQ Pins) 


Input Capacitance Control Lines (E) 


Input Capacitance W Line CV 

These parameters are sampled, not 100% tested, 


Sym Max Units 


PF 


50 pF 
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AC Characteristics 
Read Cycle 

(TA = 0°C to +70°C or -55°C to +125-C; VCC = 5.0V ±10%) 



Output Enable to Output in Low Z (1) TGLQX 


Chip Enable to Output in High Z (1 ) TEHQZ 




50ns* 

60ns 

70ns 

80ns 

onuo 

Min 

Max 


Max 

IE9 


60 


70 


■a 





60 


70 


80 


£ 


60 




m 

30 


30 


30 


30 



40 


40 


45 


50 

10 


10 




10 



25 




25 


30 


25 


25 


25 


30 

10 


10 


10 


10 
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AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V +10%) 


Parameter 

Symbol 

50ns* 

Min 

Max 

Write Cycle Time 

TAVAV 

50 


Chip Enable to 


W 

45 


End of Write 

TWLEH 

E 

45 


Address Setup Time 


W 

20 




E 

0 


Address Valid to 

TAVWH 

W 

45 


End of Write 


¥ 

45 


Write Pulse Width 


W 

40 



TELEH 

E 

40 


Write Recovery Time 

IM1 

W 

5 




I 

5 


R 


w 

5 



TEHDX 

E 

5 


Write to Output 





in High Z (1) 

TWLQZ 


0 

25 

Data to Write Time 

TDVWH 

W 

25 



TDVEH 

E 

25 


Output Active from 





End of Write (1) 

TWHQX 


0 



Note 1 : Parameter guaranteed, but not tested. 


( 2 ) 


60ns 

70ns 

80ns 


Min 

Max 

Min 

Max 

Min 

Max 

Units 

60 


70 


80 


ns 

55 


60 


■a 


ns 

55 



m 



ns 

20 







0 


0 





55 


60 





55 


60 


70 


Kill 

50 


55 





50 


55 




mi 

5 


5 


5 


■9 

5 


5 


5 


ns 

5 


5 


5 



5 


5 


5 

! 

ns 

0 

25 

0 

30 

0 

35 

ns 

25 


30 


35 


ns 

25 


30 


35 


ns 

0 


0 


0 


ns 


•Available in Commercial Temperature Range Only 
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Write Cycle 2 
E Controlled 


TAVAV 








( 2 ) 
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EDI8M864C90/1 00/1 20/1 50 

High Performance 51 2K SRAM Module 



64Kx8 Static RAM 

CMOS, Module Features 

The EDI8M864C is a 51 2K bit CMOS Static RAM 64Kx8 bit CMOS Static 
based on two 32Kx8 Static RAMs in leadless chip Random Access Memory 
carriers mounted on a multi-layered ceramic substrate. ♦ Access Times 90, 1 00, 1 20, and 1 50ns 

The EDI8M864C has an on-board decoder circuit that • Data Retention Function 

interprets the higher order address to select one of the ♦ TTL Compatible Inputs and Outputs 

32Kx8 Static RAMs. • Fully Static, No Clocks 

All inputs and out puts are TTL compatible and operate Jedec Approved Pinout 
from a single 5V supply. Fully asynchronous, the • 32 Pin Dual-in-line Package 
EDI8M864C requires no clocks or refreshing for opera- Single +5V (±1 0%) Supply Operation 
tion. 

EDI Military Modules are constructed using semicon- 
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 


Pin Configuration 
and Block Diagram 

NC 1 
NC 2 
A14 3 
A12 4 

A7 5 

A6 6 

A5 7 

A4 8 

A3 9 

A2 10 

A1 11 

A0 12 

DQ0 13 

DQ1 14 

DQ2 15 

VSS 16 

Pin Names 

A0-A15 Address Inputs 

E_ Chip Enable 

W Write Enable 

G Output Enable 

DQ0-DQ7 Common Data Input/Output 

VCC Power (+5V±10%) 

VSS Ground 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Military -55°C to +125°C 

Storage Temperature (Ambient/Ceramic) .-65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings” may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditionsfor extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL =100pF 

(note: For TEHQZ.TGHQZ and TWLQZ, CL - 5pF) 


DC Electrical Characteristics 

(TA = 0°C to +70°C or -55° to + 125°C; VCC - 5.0V ±10%) 


Parameter 

Sym 

Conditions 

Operating Power Supply Current 

1CC1 

W,E = VIL, 11/0 = 0mA, Min Cycle 

Standby (TTL) Power Supply Current 

ICC2 

T>VIH 

Full Standby Power Supply Current 

ICC3 

~E > VCC-0.2V 

VIN > VCC-0.2V or VIN < 0.2V 

Input Leakage Current 

IIL 

VIN = OV to VCC 

Output Leakage Current 

IOL 

VI/O = 0VtoVCC 


Output High Voltage 
Output Low Voltage 


’Typical: TA = 25°C, VCC = 5.0V 


IOH= -1.0mA 
IOL= 2.1mA 



Typ* 

Max 

Units 

70 

95 

mA 

5 

15 

mA 

0.5 

1.5 

mA 

- 


pA 

- 


pA 

IH 


V 

- 


V 


Truth Table 



High Z ICC2, ICC3 


High Z ICC1 


ICC1 


ICC1 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 


Parameter Sym Max Unit 


Input Capacitance 

(Except DQ Pins) Cl 


Capacitance Control (DQ Pins) CD/Q 43 

Input Capacitance Control Lines (E) CC 10 pF 

Input Capacitance W Line CW 50 pF 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 


Read Cycle Time 


Address Access Time 


Chip Enable Access Time 


Chip Enable to Output in Low Z (1) 



90ns 100ns 120ns 150ns 

Min Max Min Max Min Max Min Max Units 


100 120 150 


100 120 150 ns 


100 120 150 ns 


Output Enable to Output Valid 

TGLQV 


50 


50 


60 


ran 

Output Enable to Output in Low Z (1) 

TGLQX 

O 


10 


10 


10 


ns 

Chip Enable to Output in High Z (1) 

TEHQZ 


30 


30 


40 


EH 

ns 

Output Enable to Output in High Z(1) 

TGHQZ 


30 


30 


40 


q 

ns 

Output Hold from Address Change 

TAVQX 

10 


10 


10 


10 

| 

ra 
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AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C or -55C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Write Cycle Time 


Chip Enable to 
End of Write 
Address Setup Time 


Address Valid to 
End of Write 
Write Pulse Width 


Symbol 

TAVAV 


TELWH 1 W 
TWLEH 
TAVWL W 


TAVEL 


TAVWH W 
TAVEH ¥ 
TWLWH W 


Min Max Min Max Min Max Min Max 



Write Recovery Time | TWHAX | W 



Data to Write Time 


Output Active from 

End of Write (1) TWHQX 

Note 1 : Parameter guaranteed, but not tested. 




Min 

Max 

150 








0 


110 


110 


80 


80 


0 


20 


0 


20 


0 


50 


50 


0 
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^EDI 


128Kx8 Static RAM 
CMOS, Module 


EDI8M8128C50/60/70/80 


High Speed Megabit SRAM Module 


Features 


The EDI8M8128C is a 1024K bit CMOS Static RAM 
based on four 32Kx8 Static RAMs in leadless chip 
carriers mounted on a multi-layered ceramic substrate. 
The EDI8M81 28C has an on-board decoder circuit that 
interprets the higher order address to select one of the 
32Kx8 Static RAMs. All inputs and outputs are TTL 
compatible and operate from a single 5V supply. Fully 
asynchronous, the EDI8M8128C requires no clocks or 
refreshing for operation. 

EDI Military Modules are constructed using semicon- 
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 


128Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 50, 60, 70, and 80ns 

• Data Retention Function 

• TTL Compatible Inputs and Outputs 

• Fully Static, No Clocks 
Jedec Approved Pinout 

• 32 Pin Dual-in-line Package 
Single +5V (±10%) Supply Operation 


Pin Configuration 
and Block Diagram 


A3 9 
A2 10 
A1 11 
A012 
DQ0 13 
DQ1 14 
DQ2 15 
VSS 16 



Pin Names 

A0-A16 

E_ 

W 

G 

DQ0-DQ7 

VCC 

VSS 


32 VCC 
31 A15 

30 _NC 
29 W 
28 A13 
27 A8 
26 A9 
25 _A1 1 
24 G 
23 A10 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 
17 DQ3 


A0-A14 

DQ0-DQ7 

W 

G 


Address Inputs 

Chip Enable 

Write Enable 

Output Enable 

Common Data Input/Output 

Power (+5V±10%) 

Ground 
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Absolute Maximum Ratings * 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Military -55°C to+125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ.TGHQZ and TWLQZ, CL = 5pF) 


DC Electrical Characteristics 

(TA = 0°C to +70°C or-55°C to +125°C; VCC = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICC1 

Standby (TTL) Power Supply Current ICC2 

Full Standby Power Supply Current 


Input Leakage Current 
Output Leakage Current 


Output High Voltage 

Output Low Voltage j y vl j 

•Typical: TA = 25°C, VCC = 5.0V 


Conditions 

W, E = VIL, 11/0 = 0mA, Min Cycle 
E>VIH 
E>VCC-0.2V 

VIN > VCC-0.2V or VIN < 0.2V 
VIN = 0V to VCC 
VI/O = 0VtoVCC 


IOH = -1.0mA 
IOL = 2.1mA 



Min Typ* Max Units 

70 120 mA 

20 75 mA 

' J 10 mA 



Truth Table 



DOUT 


DIN ICC1 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 


Input Capacitance 
(Except DQ Pins) 



Capacitance Control (DQ Pins) 

CD/Q 

43 

PF 

Input Capacitance Control Lines (E) 

CC 

10 

PF 

Input Capacitance W Line 

CW 

50 

PF 


These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = 0°C to +70X or -55X to +125X; VCC = 5.0V ±10%) 



Symbol 

50ns* 

Min Max 

TAVAV 

50 



Address Access Time 








































AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Symbol 

Write Cycle Time 

TAVAV 


Chip Enable to 

End of Write 

TELWH 

TWLEH 

Address Setup Time 

TAVWL 


TAVEL 



Write Pulse Width 
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TWLQZ 


TDVWH ^TWHDX 
DATA VALID 


1 

HIGH Z 

TWHQX 
<4 

i 



1 1 

saAAAAAa 


WMte Cycle 2 
E Controlled 
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^ EDI 


EDI8M8128C/P90/1 00/1 20/1 50 


High Performance Megabit SRAM Module 


128Kx8 Static RAM 
CMOS, Module 


Features 


The EDI8M8128C/P is a 1024K bit CMOS Static RAM 
based on four 32Kx8 Static RAMs in leadless chip 
carriers mounted on a multi-layered ceramic substrate. 

The Military screened product is available in both Stan- 
dard (C) and Low Power (P) versions. 

The EDI8M81 28C/P has an on-board decoder circuit 
that interprets the higher order address to select one of 
the 32Kx8 Static RAMs. 

All inputs and outputs are TTL compatible and operate 
from a single 5 V supply. Fully asynchronous, the 
EDI8M81 28C/P requires no clocks or refreshing for 
operation. 

EDI Military Modules are constructed using semicon- 
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 


128Kx8 bit CMOS Static 
Random Access Memory 

♦ Access Times 90, 100, 120, and 150ns 

♦ Data Retention Function 

♦ TTL Compatible Inputs and Outputs 

♦ Fully Static, No Clocks 
Jedec Approved Pinout 

♦ 32 Pin Dual-in-line Package 
Single +5V (±10%) Supply Operation 


Pin Configuration 
and Block Diagram 


NC 1 
A16 2 
A14 3 
A12 4 
A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A2 10 
A1 11 
A012 
DQ0 13 
DQ1 14 
DQ2 15 
VSS 16 



Pin Names 

A0-A16 

E_ 

W 

G 

DQ0-DQ7 

VCC 


32 VCC 
31 A15 

30 _NC 
29 W 
28 A13 
27 A8 
26 A9 
25 _A11 
24 G 
23 _A10 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 


Address Inputs 

Chip Enable 

Write Enable 

Output Enable 

Common Data Input/Output 

Power (+5V±10%) 


A0-A14 

DQ0-DQ7 

_W 

G 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Military -55°C to +125°C 

Storage Temperature(Ambient/Ceramic) ,.-65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 m A 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5 V 

Output Load 1TTL, CL=100pF 

(note: For TEHQZJGHQZ and TWLQZ, CL = 5pF) 


DC Electrical Characteristics 

(TA = 0°C to +70°C or -55°C to + 125°C; VCC = 5.0V ±10%) 

Parameter Sym 

Operating Power Supply Current ICC1 

Standby (TTL) Power Supply Current ICC2 

Full Standby Power Supply Current ICC3 

Input Leakage Current IIL 

Output Leakage Current IOL 

Output High Voltage VOH 


Output Low Voltage 


‘Typical: TA = 25°C, VCC = 5.0V 


Conditions 

Min 

Typ* 

W, E = VIL, 11/0 = 0mA, Min Cycle 

- 

70 

E>VIH 

- 

10 

l"> VCC-0.2V C 

- 

1 

VIN > VCC-0.2V or VIN < 0.2V P 

- 

50 

VIN = 0V to VCC 

- 

- 

VI/O = 0VtoVCC 

- 

- 

o 

□c 

■; 

o 

3 

> 

2.4 

- 

IOL = 2.1mA 

- 

- 


95 mA 
25 mA 


Truth Table 


G E W 


Output Power 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 



Sym Max Unit 



Capacitance Control (DQ Pins) CD/Q 43 pF 

Input Capacitance Control Lines (E) CC 10 pF 

Input Capacitance W Line CW 50 pF 

These parameters are sampled, not 100% tested 
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Parameter 


Read Cycle Time i 


Address Access Time 

Chip Enable Access Time 

Chip Enable to Output in Low Z (1) 


Output Enable to Output Valid 
Output Enable to Output in Low Z (1) I TGLQX 


Chip Enable to Output in High Z (1) TEHQZ 
Output Enable to Output in High Z(1) TGHQZ 
Output Hold from Address Change TAVQX 


Note 1 : Parameter guaranteed, but not tested. 

Read CycleJ 
W High; G,E Low 


ADDRESS 1 




Min 

Max 

Min 

Max 

90 


100 



90 


100 


90 


100 

30 


30 



50 


50 

10 


10 



30 


30 

i 

30 


30 

10 


10 




100 120 150 ns 

100 120 150 ns 

30 30 ns_ 

50 60 70 ns 

10 10 ns_ 

30 40 50 ns 


ADDRESS 2 


m 


kVAVt'l 




IWW1 

rAwii 


Read Cycle 2 


l\\\\VV>\\ 


wmunnnmm 
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AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter Symbol 


Write Cycle Time 


Chip Enable to 

End of Write TWLEH ~E 

Address Setup Time TAVWL W 


Address Valid to 
End of Write 
Write Pulse Width 


TAVWH W 


TWLWH W 


Write Recovery Time | TWHAX | W 


Data Hold Time 

Write to Output 
in High Z (1) 

Data to Write Time 


TWHDX W 


TWLQZ 
TDVWH W 
TDVEH I 


Output Active from 

End of Write (1) TWHQX 




Min 

Max 

Min 

Max 

Min 

Max 

Min 








90 


100 


120 


150 

80 


80 


90 


110 

80 


80 


90 


110 

20 


20 


20 


20 

0 


0 


0 


0 

80 


80 


90 


110 

80 


80 


90 


110 

60 


60 


70 


80 

60 


60 


70 


80 

0 


0 


0 


0 

20 


20 


20 


20 

0 


0 


0 


0 

20 


20 


20 


20 

0 

35 

0 

35 

0 

35 

0 

35 


35 


40 


50 

35 


35 


40 


50 


U 
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128Kx8 Static RAM 
CMOS, Module 


Features 


The EDI8M8128C is a 1024K bit CMOS Static RAM 
based on four 32Kx8 Static RAMs in economical plastic 
small outline packages (SOP) mounted on a multi- 
layered ceramic substrate. 

The EDI8M81 28C has an on-board decoder circuit that 
interprets the higher order address to select one of the 
32Kx8 Static RAMs. 

All inputs and out puts are TTL compatible and operate 
from a single 5V supply. Fully asynchronous, the 
EDI8M81 28C requires no clocks or refreshing for opera- 
tion. 


128Kx8 bit CMOS Static 
Random Access Memory 

♦ Access Times 100, 120, and 150ns 

♦ TTL Compatible Inputs and Outputs 

• Fully Static, No Clocks 
Jedec Approved Pinout 

• 32 Pin Dual-in-line Package 
Single +5V (±10%) Supply Operation 


Pin Configuration 
and Block Diagram 


NC 1 
A16 2 
A14 3 
A12 4 
A7 5 
A6 6 
A5 7 
A4 8 
A3 9 
A2 10 
A1 11 
A012 
DQ0 13 
DQ1 14 
DQ2 15 
VSS 16 



Pin Names 

A0-A16 

E_ 

W 

G 

DQ0-DQ7 

VCC 

VSS 


32 VCC 
31 A15 

30 JNC 
29 W 
28 A13 
27 A8 
26 A9 
25 All 
24 G 
23 _A10 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 
17 DQ3 


Address Inputs 

Chip Enable 

Write Enable 

Output Enable 

Common Data Input/Output 

Power (+5V±10%) 

Ground 


A0-A14 

DQ0-DQ7 

W 

G 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Storage Temperature (Ambient/Ceramic). -65°C to +1 50°C 

Power Dissipation 1 Watt 

Output Current 20 m A 


‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditionsfor extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5 V 

Output Load 1TTL, CL=100pF 

(note: For TEHQZ.TGHQZ and TWLQZ, CL = 5pF) 


DC Electrical Characteristics 

(TA = 0°C to +70°C; VCC = 5.0V ±10%) 




Parameter 

Sym 

Conditions 

Min Typ* 

Max 

Units 

Operating Power Supply Current 

ICC1 

W, E = VIL, ll/O = 0mA, Min Cycle 

70 

95 

mA 

Standby (TTL) Power Supply Current 

ICC2 

r>viH 

10 

25 

mA 


Full Standby Power Supply Current 
Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 


•Typical: TA = 25°C, VCC = 5.0V 


E > VCC-0.2V 

VIN > VCC-0.2V or VIN < 0.2V 
VIN = 0V to VCC 


V I/O = 0V to VCC 
IOH = -1.0mA 


IOL = 2.1mA 



Truth Table 



HighZ 


DOUT 

ICC1 

DIN 

ICC1 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 


Parameter Syrr 


Input Capacitance 

(Except DQ Pins) 

Capacitance Control (DQ Pins) CD/< 

Input Capacitance Control Lines (E) CC 

Input Capacitance W Line CW 

These parameters are sampled, not 100% tested. 


Cl 

CD/Q 43 
CC 10 
~CW 50~ 
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AC Characteristics 
Read Cycle 

(TA = 0°C to +70°C; VCC - 5.0V ±10%) 



100ns 120ns 150ns 

Min Max Min Max Min Max Units 


100 120 150 


120 150 ns 


Chip Enable to Output in Low Z (1) 


Output Enable to Output Valid 


Output Enable to Output in Low Z (1) 


Chip Enable to Output in High Z (1) 





10 




30 




106 EDI8MS128C1 00/1 20/1 50PC Rev. 1.1 1/89 




































EDI8M8 128C 1 00/120/1 50PC Rev. 1.1 1/89 107 













108 EDI8M8128C100/120/150PC Rev. 1.1 1/89 





%EDl 


128Kx8 Static RAM 
CMOS, Module 


EDI8M8130C50/60/70/80 


High Speed Megabit SRAM Module 


Features 


The EDI8M8130C is a 1024K bit CMOS Static RAM 
Module based on four 32Kx8 Static RAMs in leadless 
chip carriers mounted on a multi-layered ceramic sub- 
strate. 

The EDI8M8130C has an on-board decoder circuit 
that interprets the higher order address to select one of 
the 32Kx8 Static RAMs. The E and S lines perform the 
chip enable functions that automatically power down the 
device when proper logic levels are applied. 

All inputs and outputs are TTL com patible and operate 
from a 5 V supply. Fully asynchronous, the EDI8M81 30C 
requires no clocks or refreshing for operation. 

EDI Military Modules are constructed using semicon- 
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 


1 28Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 50, 60, 70, and 80ns 

• E, S, and G Functions for Bus Control 

• Data Retention Function 

• Inputs and Outputs Directly TTL Compatible 

• Fully Static, No Clocks 
Jedec Approved Pinout 

• 32 Pin Ceramic Dual-in-line Package 
Single +5V (±10%) Supply Operation 


Pin Configurations 
and Block Diagram 


Pin Names 

A0-A16 

E 

S_ 

W 

G 

DQ0-DQ7 

VCC 

VSS 



Address Inputs 
Chip Enable 
Chip Select 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 


32 vcc 
31 A15 

30 _S_ 
29 W 
28 A13 
27 A8 


24 G 
23 _A10 
22 E 
21 DQ7 
20 DQ6 
19 DQ5 
18 DQ4 
17 DQ3 


A0-A14 

DQ0-DQ7 

W 



(4) 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Military -55°Cto+125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 m A 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA = 0°C to +70°C or -65°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ, TGHQZ and TWLQZ, CL - 5pF) 


Parameter 

Operating Power Supply Current 


Standby (TTL) Power Supply Current 


Full Standby Power Supply Current 


Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 



Conditions 

W,E = VIL, 11/0 = OmA, Min Cycle 
S = VIH, Min Cycle 


E > VIH or S< VIL 


E > VCC-0.2V or S < 0.2V 
VIN > VCC-0.2V or VIN < 0.2V 


VIN = 0V to VCC 

V I/O = 0V to VCCfE~G = VIH or S = VIL 


Min Typ* Max Units 

70 120 mA 




Standby 





High Z ICC2, ICC3 


HighZ ICC2JCC3 


High Z I ICC 
C 0 

DIN i ICC1 




CD/Q 

43 


Input Capacitance Control Lines (E, S) 

CC 

10 

pF 

Input Capacitance W Line 

CW 

50 

PF 


Note: These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter Symbol 

Read Cycle Time TAVAV 

Address Access Time TAVQV 

Chip Enable Access Time TELQV E 

TSHQV S 

Chip Enable to Output in Low Z (1) TELQX E 

TSHQX S 

Chip Disable to Output in High Z (1 ) TEHQZ E 

TSLQZ S 

Output Hold from Address Change T A VOX 

Output Enable to Output Valid TGLQV 


Symbol 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Units 

TAVAV 

50 


60 


70 


80 


ns 

TAVQV 


50 


60 


70 


80 

ns 

TELQV 

E 


50 


60 


70 


80 

ns 

TSHQV 

S 


50 


60 


70 


80 

ns 

TELQX 

E 

30 


30 


30 


30 


ns 

TSHQX 

S 

30 


30 


30 


30 


ns 

TEHQZ 

E 


25 


25 


25 


30 

ns 

TSLQZ 

S 


25 


25 


25 


30 

ns 

TAVQX 

10 


10 


10 


10 


ns 

TGLQV 


40 


40 


45 


50 

ns 























g wwwwwwv 



^ TGLQV 
^ TGLQX ^ 
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AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 

Symbol 

Min 


TAVAV 


Chip Enable to 

TELWH 

E 

m 

End of Write 

TSHWH 

S 

45 

Address Setup Time 

TAVWL 

FM 

20 


TAVEL 

E 

0 


TAVSH 

S 

0 

Address Valid to 




End of Write 

TAVWH 


45 

Write Pulse Width 

TWLWH 

W 

40 


TELEH 

m 

40 


TSHSL 

n 

40 

Write Recovery Time 

TWHAX 

w 

5 


TEHAX 

I 

5 


TSLAX 

s 

5 

Data Hold Time 

TWHDX 

mm 

5 


TEHDX 

E 

5 


TSLDX 

S 

5 

Write to Output 


■ 


in High Z (1) 

Data to Write Time 


TWLQZ 

TDVWH W 25 

TDVEH 1 25 




TDVSL S 

25 


25 


30 


35 


ns 

Output Active from 

End of Write (1) 

TWHQX 

0 


0 


0 


0 


ns 


Note 1 : Parameter guaranteed, but not tested. 


‘Available in Commercial Temperature Range Only 
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Write Cycle 1_ 

Late Write, W Controlled 



Write Cycle 2_ 

Early Write, E Controlled 


Write Cycle 3 

Early Write, S Controlled 


TELWH 




vvn ^ 

TDVWH ^ 

^ 1 VYI IW/\ 

^ TWHDX ^ 




> 



1 



AW7V 

| |v.v.vy-y\ 



iWWWWWl 
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'Read Cycle Time 


Data Retention 
E Controlled 



Data Retention 
S Controlled 
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EDI8M8130C/P90/1 00/1 20/1 50 


High Performance Megabit SRAM Module 


128Kx8 Static RAM 
CMOS, Module 


Features 


The EDI8M81 30C/P is a 1 024K bit CMOS Static RAM 
Module based on four 32Kx8 Static RAMs in leadless 
chip carriers mounted on a multi-layered ceramic sub- 
strate. 

The Military screened product is available in both 
Standard (C) and Low Power (P) versions. 

The EDI8M8130C/P has an on-board decoder circuit 
that interprets the higher order address to select one of 
the 32Kx8 Static RAMs. The E and S lines perform the 
chip enable functions that automatically power down the 
device when proper logic levels are applied. 

All inputs and outputs are TTL compatible and operate 
from a 5V supply. Fully asynchronous, the 
EDI8M8130C/P requires no clocks or refreshing for 
operation. 

EDI Military Modules are constructed using semicon- 
ductor components which have been 100% processed 
to the test methods of MIL-STD-883C, Class B. 


128Kx8 bit CMOS Static 
Random Access Memory 

• Access Times 90, 100, 120 and 150ns 

• E, S, and G Functions for Bus Control 

• Data Retention Function 

• Inputs and Outputs Directly TTL Compatible 

• Fully Static, No Clocks 
Jedec Approved Pinout 

• 32 Pin Ceramic Dual-in-line Package 
Single +5V (±10%) Supply Operation 


Pin Configurations 
and Block Diagram 


Pin Names 

A0-A16 

E 

S_ 

W 

Q 

DQ0-DQ7 

VCC 

VSS 



Address Inputs 
Chip Enable 
Chip Select 
Write Enable 
Output Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 


32 vcc 
31 A15 

30 _S_ 
29 W 
28 A13 
27 A8 
26 A9 
26 All 
24 ~G 
23 AIO 

22 TT 

21 DQ7 
20 DQ6 
19 DQ6 
18 DQ4 
17 DQ3 


A0-A14 

DQ0-DQ7 

W 



(4) 
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Absolute Maximum Ratings * 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Military -55°Cto+125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V +10%) 


Parameter 


Operating Power Supply Current ICC1 W, 


Standby (TTL) Power Supply Current 


Full Standby Power Supply Current 


Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 


‘Typical: TA = 25°C, VCC = 5.0V 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ, TGHQZ and TWLQZ, CL = 5pF) 


Conditions 


E = VIL, 11/0 = 0mA, Min Cycle 
S = VIH, Min Cycle 



VIN = 0V to VCC 

V I/O = 0V to VCC;!, G = VIH or S = VIL 



Truth Table 
g” I ¥1 s I w 


Mode 


Standby 


Standby 


Output Power 


iBilililiWBiiBWBl 


ICC2, ICC3 


High Z 


DOUT 


DIN I ICC 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 

Parameter Sym 

Input Capacitance 

(Except DQ Pins) Cl 

Capacitance Control (DQ Pins) CD 10 


Input Capacitance Control Lines (E, S) CC 


Input Capacitance W Line CW 
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AC Characteristics 
Read Cycle 

(TA =0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 


Parameter 


Read Cycle Time 


Address Access Time 


Chip Enable Access Time 


Chip Enable to Output in Low Z (1) 


Chip Disable to Output in High Z (1) TEHQZ 

TSLQZ 


Output Hold from Address Change 


Output Enable to Output Valid 


Output Enable to Output in Low Z (1) TGLQX 10 

Output Disable to Output in High Z (1) TGHQZ 
Note 1: Parameter guaranteed, but not tested. 

Read Cycle1_ 

W,S High; G,E Controlled 


Symbol Min Max Min Max 






( 4 ) 
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AC Characteristics 
Write Cycle 

(TA =0°C to +70°C or -55°C to +125°C; VCC = 5.0V +10%) 


Parameter 

Symbol 


100ns 

120ns 

150ns 

Units 


Max 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 


90 


100 






ns 

Chip Enable to 

End of Write 





80 

Mi 



110 


ns 

TSHWH 

S 

80 

Hi 

80 

■ ■ 

| 


110 


ns 

Address Setup Time 

TAVWL 




20 


MSI 


20 


ns 


E 

0 


0 


0 


0 


ns 

I7W5W 

S 

0 


0 

mm 

0 

Ipp 

0 


ns 

Address Valid to 

End of Write 

TAVWH 

80 


80 

u 

m 

■ 

110 

■ 

ns 

Write Pulse Width 

TWLWH 

W 

60 


60 


mm 


|3i 


ns 

TELEH 

¥ 

60 


60 


70 


80 



TSHSL 

S 

60 


60 


70 




ns 

Write Recovery Time 

TWHAX 

W 

0 


0 


0 




ns 

TEHAX 

¥ 

20 


20 


20 


20 


ns 

TSLAX 

. 

s 

20 


20 


20 


20 


ns 

Data Hold Time 

TWHDX 

w 

0 


0 


0 


0 


ns 

TEHDX 

¥ 

20 


20 


20 


20 


ns 

TSLDX 



s 

20 


20 


20 


20 


ns 

Write to Output 

in High Z (1) 

■ 

TWLQZ 

0 

35 

0 

3S 

0 

35 

0 

■ 

ns 

Data to Write Time 

TDVWH 

w 

35 


35 


40 


50 


ns 

TDVEH 

I 

35 


35 


40 


50 


ns 

TDVSL 


35 


35 


40 


50 


ns 

Output Active from 

End of Write (1) 

TWHQX 

0 


0 


0 


0 


ns 


Note 1 : Parameter guaranteed, but not tested. 
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Write Cycle 1_ 

Late Write, W Controlled 



Write Cycle 2_ 

Early Write, E Controlled 


TELWH 




ivvn ^ 

TDVWH ^ 

^ i »»nuA 

^ TWHDX ^ 




'“> 



j 



/vww 

i 

sAAAAA 



W _V\\\ 


E WW 


S - 1 


n 


u 
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Data Retention Characteristics 

(TA = 0°C to +70°C or -55°C to +125°C) 


Characteristic 

Sym 

Test Conditions 

Data Retention Voltage 

VDD 

VDD = 2.0V 

Data Retention Quiescent Current 

ICCDR 

!> VDD -0.2V 



S < 0.2V 

Chip Disable to Data Retention Time 

TCDR 

VIN >VDD -0.2V 

Operation Recovery Time 

TR 

orVIN <0.2V 



Typ Max Unit 


500 1500 pA 


100 500 jiA 


0 


TAVAV* 
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MDI EDH816H64C35/45/55/70 


High Speed Megabit SRAM Module 


64Kx16 CMOS, High Speed 
Programmable, Static RAM 
Module 

The EDH81 6H64C is a 1024K-bit high speed 
CMOS Static RAM Module consisting of sixteen (16) 
64Kx1 Static RAMs in leadless chip carriers surface- 
mounted onto a multilayered ceramic substrate. Four 
Chip Select lines are provided (one for each 64Kx4 
array) allowing the user to configure the memory into a 
64Kx16, 128Kx8 or 256Kx4 organizations. 

The EDH816H64C is available with access times 
as fast as 35ns. The module is a high density, 40 pin 
sidebrazed DIP on 900 mil centers. 

All inputs and outputs are TTL compatible and 
operate from a single 5V supply. Dual ground pins are 
provided for maximum noise immunity. 

Fully asynchronous circuitry requires no clocks or 
refreshing for operation. 

EDI Military Modules are constructed using 
semiconductor components which have been 100% 
processed to the test methods of MIL-STD-883C, 
Class B. 

Pin Configuration 
and Block Diagram 


Features 

High Density 1024K-bit CMOS Static 
Random Access Memory Module 

• Access Times 35, 45, 55, and 70ns 

• Fully Static, No Clocks 

• Inputs and Outputs Directly TTL Compatible 

• Customer Configured Memory, 
as 64Kx16, 128Kx8 or 256Kx4 

40 Pin Dual-in-line Package 

• Dual Ground Pins for Maximum 
Noise Immunity 

Single +5V (±10%) Supply Operation 


Pin Names 

A0-A15 

E0-E3 

W 

DQ0-DQ15 

VCC 

VSS 


Address Inputs 
Chip Enables 
Write Enable 
Data Input/Output 
Power (+5V±10%) 
Ground 


VSS 1 C 


3 40 VCC 

DQ15 2 C 


□ 39 DQ1 1 

E3 (1 2-1 5) 3 C 


□ 38 El (4-7) 

DQ4 4 C 


□ 37 DQ0 

W 5 C 


: 36 A0 

A1 6 C 


3 35 A13 

DQ14 7 C 


3 34 DQ10 

A2 8 C 


3 33 A12 

DQ5 9 C 


3 32 DQ1 

A3 10 C 


3 31 All 

A4 11 C 


3 30 A10 

DQ13 12 C 


3 29 DQ9 

A5 13 C 


3 28 A9 

DQ6 14 C 


3 27 DQ2 

A6 15 C 


3 26 A8 

A14 16 C 


3 25 A7 

DQ12 17 C 


3 24 DQ8 

E2 (8-1 1 ) 18 C 


3 23 E0(O-3) 

DQ7 19 C 


□ 22 DQ3 

A15 20 C 


□ 21 VSS 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to+70°C 

Military -55°Cto +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 8 Watts 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


DC Electrical Characteristics 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 

I Parameter I Sym T~ 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL, CL = 30pF 

(note: For TEHQZ and TWLQZ, CL = 5pF) 


Operating Power Supply Current 

ICC1 

Standby (TTL) Power Supply Current 

ICC2 

Full Standby Power Supply Current 

ICC3 

Input Leakage Current 

IIL 

Output Leakage Current 

IOL 


Output High Voltage 
Output Low Voltage 
‘Typical: TA - 25°C, VCC = 5.0V 


Conditions Mode j Min 

“W,E = VIL, 11/0 = 0mA, Min Cycle x16 

x8 
x4 


E^VIH, VIN < VIL or VIN > VIH 


E ^ VCC-0.2V 

VIN > VCC-0.2V or VIN < 0.2V 


VIN = 0V to VCC 


VI/O = 0VtoVCC 


IOH = -1.0mA 2.4 

IOL = 2.1mA 


Typ* Max Units 


HBlfl 



Truth Table 


T 

w" 

Mode 

Output 

Power 

H 

X 

Standby 

HIGHZ 

ICC2, ICC3 

L 

H 

Read 

DOUT 

ICC1 

L 

L 

Write 

HIGHZ 

ICC1 


Capacitance 

(f= 1.0MHz, VIN=VCC or VSS) 



Input Capacitance (Address, W) 


Input Capacitance Enable Line (E) 


Output Capacitance 


Sym Max Units 


CO 12 pF 


These parameters are sampled, not 100% tested. 
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Read Cycle Time 
Address Access Time T AVQ V 

Chip Enable Access Time TELQV 

Chip Enable to Output Low Z (1 ) TELQX 
Chip Enable to Output in High Z (1) TEHQZ 
Output Hold from Address Change TAVQX 

Chip Enable to Power Up (1) TPU 

Chip Disable to Power Down (1) TPD 
Note 1 : Parameter guaranteed, but not tested. 

Read Cycle 1 

W High (continuously selected, E Low) 


jo 

_0 30_ 

_5 

0 

0 35 


55ns 


Max 

55 



55 


55 

10 


0 

30 

5 


0 


0 

50 



JRead Cycle 2 
ELow, WHigh 



E Power Down Function 

i i 



(i) 
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AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C or -55°C to +125°C; VCC = 5.0V ±10%) 





35ns 

45ns 

55ns 

70ns 


Parameter 

Symbol 


Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Units 

Write Cycle Time 


35 


45 


55 


70 



Chip Enable to 


W 

30 


40 


50 


65 



End of Write 

TWLEH 

¥ 

30 


40 


50 


65 


ns 

Address Setup Time 

TAVWL 

W 

10 


10 


10 




ns 


TAVEL 

E 

0 


0 


0 


0 


ns 

Address Valid to 

TAVWH 

W 

30 


40 






ns 

End of Write 

TAVEH 

¥ 

30 


40 


50 




ns 

Write Pulse Width 



25 


30 




40 


ns 


TELEH 

I 

El 


30 




40 


BEH 

Write Recovery Time 

TWHAX 

W 

n 


0 


0 


0 




TEHAX 

¥ 

0 


0 


0 


0 



Data Hold Time 

TWHDX 


5 


5 

1 

5 


5 


ns 



E 

5 


5 


5 


5 


ns 

Write to Output 

in High Z (1) 


0 

25 

0 


■ 

30 

0 

H 

ns 

Data to Write Time 


W 

25 


30 

■ 



35 

■ 

ns 


TDVEH 


25 


30 




35 


ns 

Output Active from 

End of Write (1) 

TWHQX 

0 

20 

0 

25 

0 

30 

0 

40 

ns 


Note 1 : Parameter guaranteed, but not tested. 
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TWLQZ 


TDVWH 


H TWHDX 

DATA VALID 

TWHQX 


Write Cycle 2 
E Controlled 



^ taveh 



TWLEH I 






(i) 
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EDI8F1664C1 00/1 20/1 50 

Megabit SRAM Module, JEDEC Pinout 


64Kx16 Static RAM 
CMOS, Module 

The EDI8F1 664C is a high speed 64Kx1 6 CMOS Static 
RAM Module. The module consists of four (4) 32Kx8 
CMOS Static RAMs in plastic small outline packages, 
surface mounted onto an epoxy laminate (FR-4) 
substrate. The 32Kx8 RAMs are organized as two banks 
of 32Kx16 bits each. Functional equivalence to 
proposed monolithic megabit Static RAMs is achieved 
with an on-board decoderthat interprets the higher order 
address (A1 5) to select one of the two banks as the xl 6 
output, and using LB and UB as two extra chip select 
functions for Lower Byte (DQ0-DQ7) and Upper Byte 
(DQ8-DQ1 5) control, respectively. 

EDI uses surface mount technology to produce high 
density modules which provide a cost effective solution 
for systems with minimal board spacing. 

The EDI8F1 664C is available with access times as fast 
as 1 00ns. All outputs and inputs are TTL-com patible and 
operate from a +5V supply. Fully asynchronous circuitry 
requires no clocks or refreshing for operation, and 
provides equal access and cycle times for ease of use. 


Features 

64Kx1 6 bit CMOS Static 
Random Access Memory Module 

• Access Times 100, 120, and 150ns 

• Fully Static, No Clocks 

• Inputs and Outputs Directly TTL Compatible 
Jedec Approved Pinout 

• 40 Pin Dual-in-line Package 
Single +5V (±10%) Supply Operation 


Pin Names 

A0-A15 

Address Inputs 

E 

Chip Enable 

W 

Write Enable 

G 

Output Enable 

DQ0-DQ15 

Data Input/Output 

UB 

Upper Byte Control 

LB 

Lower Byte Control 

VCC 

Power (+5V±10%) 

VSS 

Ground 


Pin Configuration and Block Diagram 


A15 1 d 


□ 40 VCC 

F 2 c 


3 39 W 

DQ15 3 C 


3 38 TJB 

DQ14 4 C 


□ 37 LB 

DQ13 5 C 


3 36 A14 

DQ12 6 C 


3 35 A13 

DQ11 7 C 


□ 34 A12 

DQIO 8 C 


3 33 All 

DQ9 9 C 


3 32 A10 

DQ8 10 C 


3 31 A9 

VSS* 11 C 


3 30 VSS* 

DQ7 12 C 


3 29 A8 

DQ6 13 C 


3 28 A7 

DQ5 14 C 


3 27 A6 

DQ4 15 C 


3 26 A5 

DQ3 16 C 


3 25 A4 

DQ2 17 C 


3 24 A3 

DQ1 18 C 


3 23 A2 

DQ0 19 C 


3 22 A1 

G 20 C 


3 21 A0 


‘Note: Both ground pins (VSS) need to be 
grounded for proper operations. 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C. 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 4 Watts 

Output Current 20 mA 


‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditionsfor extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


DC Electrical Characteristics 

(TA = 0°C to +70°C; VCC = 5.0V ±10%) 

I Parameter 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load.: 1TTL, CL = lOOpF 

(Note: For TEHQZ, TGHQZ and TWLQZ, CL = 5pF) 


Conditions 


Operating Power Supply Current, x16 mode ICC1 W, E, LB, UB = VIL, ll/O = 0mA, Min Cycle 


Operating Power Supply Current, x8 mode ICC1 


Standby (TTL) Power Supply Current 


Full Standby (CMOS) Power 
Supply Current 


Input Leakage Current 


Output Leakage Current 


Output High Voltage 


Output Low Voltage 
‘Typical = TA = 25°C, VCC = 5.0V 


W, E = VIL; LB or UB =VIL; 
ll/O = 0mA, Min Cycle 


E > VIH or LB & UB > VIH 


ICC3 E > VCC-0.2V or LB & UB > VCC-0.2V 
VIN > VCC-0.2V or VIN < 0.2V 


VIN = 0V to VCC 


VI/O = 0VtoVCC 


IOH = -1.0mA 


VOL IOL = 2.1mA 



Truth Table 


HIGHZ ICC2.ICC3 




UB Write 

DIN(8-15) 

LB Write 

DIN(0-7) 

Standby 

D!N(0-15) 



Standby 

Standby DOUT(0-7) I ICC1 



Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 


Parameter 

Pins 

Input Capacitance 
(Except DQ Pins) 

G,A 

Capacitance Control (DO Pins) 

CD /Q 

Input Capacitance Control Lines 


Input Capacitance W Line 

w 


These parameters are sampled, not 100% tested. 


Cl 50 pF 
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AC Characteristics 
Read Cycle 

(TA = 0°C to +70°C; VCC = 5.0V ±10%) 

Symbol 
TAVAV 
TAVQV 
TELQV E 
TELQX I 1 

Output Enable to Output Valid TGLQV 

Output Enable to Output in Low Z (1 ) TGLQX 
Chip Enable to Output in High Z (1 ) TEHQZ E 
Output Enable to Output in High Z (1) TGHQZ 
Output Hold from Address Change TAVQX 
Note 1 : Parameter guaranteed, but not tested. 

Read CycleJ 
W High; G,E Low 



Read Cycle 2 
WHigh 
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Parameter 

Read Cycle Time 
Address Access Time 
Chip EnableAccess Time 
Chip Enable to Output in Low Z (1) 







AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C; VCC = 5.0V ±10%) 


Write Cycle Time 


Chip Enable to 
End of Write 



Data to Write Time 


Output Active from 

End of Write (1) TWHQX 

Note 1 : Parameter guaranteed, but not tested. 
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UB, LB, E 


TAVWH 


TWLWH 


DATA VALID 


wmium 


TWHAX 


TDVWH _ TWHDX 


Write Cycle 2 
E Controlled 
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EDI8M1 664C50/60/70/85/1 00 


Megabit SRAM Module, JEDEC Pinout 


64Kx16 Static RAM 
CMOS, Module 


Features 


The EDI8M1 664C isa high speed 64Kx1 6 CMOS Static 
RAM Module consisting of four (4) 32Kx8 CMOS Static 
RAMs in leadless chip carriers, surface mounted onto a 
multi-layered ceramic substrate. The 32Kx8 RAMs are 
organized as two banks of 32Kx1 6 bits each. Functional 
equivalence to proposed monolithic megabit Static 
RAMs is achieved with an on-board decoder that 
interprets the higher order address (A1 5) to select oneof 
the two banks as the xl 6 output, and using LB and UB 
as two extra chip select functions for Lower Byte (DQ0- 
DQ7) and Upper Byte (DQ8-DQ15) control, 
respectively. 

The EDI8M81664C is available with access times as 
fast as 50ns. 

Fully asynchronous circuitry requires no clocks or 
refreshing for operation and provides equal access and 
cycle times for ease of use. 

EDI Military Modules are constructed using 
semiconductor components which have been 100% 
processed to the test methods of MIL-STD-883C, Class 
B., making them ideally suited to applications 
demanding the highest level of performance and 
reliability. 

Pin Configuration „„ , , . . „ 

and Block Diagram u 



64Kx1 6 bit CMOS Static 
Random Access Memory Module 

• Access Times 50, 60, 70, 85, and 100ns 

• Fully Static, No Clocks 

• Inputs and Outputs Directly TTL Compatible 

• Data Retention Function 
Jedec Approved Pinout 

• 40 Pin Ceramic Dual-in-line Package 
Single +5V (±10%) Supply Operation 


Pin Names 

A0-A15 

E_ 

W 

G 

DQ0-DQ15 

UB 

LB 

VCC 

VSS 


Address Inputs 
Chip Enable 
Write Enable 
Output Enable 
Data Input/ Output 
Upper Byte Control 
Lower Byte Control 
Power (+5V±10%) 
Ground 


*Note: Both ground pins (VSS) need to be 
grounded for proper operation. 
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Absolute Maximum Ratings* 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C. 

Industrial -40°C to +85°C 

Military -55°C to +125°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 4 Watts 

Output Current 20 mA 

‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 

DC Electrical Characteristics 

(TA = 0°C to +70°C or -55°C to +125°C; VCC - 5.0V ±10%) 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


Operating Power Supply Current, x16 mode ICC1 W, E 


Operating Power Supply Current, x8 mode 


Standby (TTL) Power Supply Current ICC2 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load.: 50/70ns 1TTL, CL = 30pF 

85/1 00ns 1TTL, CL = lOOpF 

(Note: For TEHQZ, TGHQZ, and TWLQZ, CL = 5pF.) 

Conditions Min Typ* Max Units 

50/70 85/100 

Ib,Ub = VIL, ll/O = 0mA, Min Cycle| ~ 170 240 195 mA 

115 160 120 mA 


50 95 75 I mA 

1 10 3 



E> VIH or LB & UB> VIL 



i 


Input Leakage Current 


Output Leakage Current 
Output High Voltage 

Output Low Voltage 

‘Typical: TA = 25°C, VCC = 5.0V 

Truth Table 


E I UB LB W G 


VIN = 0V to VCC 


VI/O = 0VtoVCC 
IOH == -1.0mA 
IOL = 2.1mA 


Capacitance 

(f=1.0MHz, VIN=VCC or VSS) 


■ 


L L L L X 


L L L H L 


Mode 

Output 

Power 

Standby 

HIGH Z 

ICC2, ICC3 

Standby 

HIGH Z 

ICC2, ICC3 

Read, Output 
Deselect 

HIGHZ 

ICC1 

UB Write 

DIN(8-15) 

ICC1 

IB Write 

DIN(0-7) 

ICC1 

Write 

DIN(0-15) 

ICC1 

UB Read 

DOUT(8-15) 

ICC1 

LB Read 

DOUT(0-7) 

ICC1 

Read 

DOUT(0-15) 

ICC1 


Parameter 

Pins 

Sym 

Max 

Input Capacitance 
(Except DQ Pins) 

G,A 

Cl 

60 

Capacitance Control (DQ Pins) 

CD/Q 

CD/Q 

30 

Input Capacitance Control Lines 

ml 

SI 

rol 

CC 

30 

Input Capacitance W Line 

w 

CW 

50 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Read Cycle 

(TA = -55°C to +125°C; VCC » 5.0V ±10%) 



Chip EnableAccess Time 
Chip Enable to Output in Low Z (1) 


Output Enable to Output Valid 


Output Enable to Output in Low Z (1) 


Chip Enable to Output in High Z (1) 


Output Enable to Output in High Z (1) TGHQZ 
Output Hold from Address Change TAVQX 


Note 1 : Parameter guaranteed, but not tested. 


‘Preliminary data. 


Read CycleJ 
W High; G,E Low 


AnnRFss ? 



Read Cycle 2 
WHigh 




wnnnnnnmu 


wHunnnHHfik 
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UB, LB,E 


TAVWH 


TWLWH 


TWLQZ 


JWHAX 


TDVWH ^ TWHDX 


DATA VALID 


Write Cycle 2 
E Controlled 



mnmumnnnnm 
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^EDI EDI8M8256C70/100/120PC 


High Performance 2 Megabit SRAM Module 


256Kx8 Static RAM 
CMOS, Module 

The EDI8M8256C is a 2048K bit CMOS Static RAM 
module. 

It is based on eight 32Kx8 Static RAMs in plastic 
VSOP packages mounted on a multi-layered ceramic 
substrate. The EDI8M8256C has an on-board decoder 
circuit that interprets the higher order address to select 
one of the 32Kx8 Static RAMs. 

All inputs and outputs are TTL compatible and 
operate from a single 5 V supply. Fully asynchronous, the 
EDI8M8256C requires no clocks or refreshing for opera- 
tion. 

Pin Configuration 
and Block Diagram 


Features 




256Kx8 bit CMOS Static 
Random Access Memory Module 

• Access Times 70, 100, and 120ns 

• Fully Static, No Clocks 

• TTL Compatible Inputs and Outputs 
32 Pin Dual-in-line Package (P) 

• JEDEC Approved Pinout 
Single +5V (±10%) Supply Operation 


NC 1 C 


□ 32 VCC 

A16 2 C 


□ 31 A15 

A14 3 C 


□ 30 A17 

A12 4 C 


□ 29 W 

A7 5 C 


□ 28 A13 

A6 6C 


□ 27 A8 

A5 7C 


□ 26 A9 

A4 8C 


□ 25 All 

A3 9 C 


□ 24 G 

A2 10 C 


□ 23 A10 

A1 11 C 


□ 22 r 

A0 12 C 


□ 21 DQ7 

DQ0 13 C 


□ 20 DQ6 

DQ1 14 C 


□ 19 DQ5 

DQ2 15 C 


□ 18 DQ4 

VSS 16 C 


□ 17 DQ3 


A0^14 

JW 

G 


Pin Names 

A0-A17 

E_ 

W 

G 

DQ0-DQ7 

VCC 

VSS 


Address Inputs 

Chip Enable 

Write Enable 

Output Enable 

Common Data Input/Output 

Power (+5V±10%) 

Ground 



DQ0-DQ7 
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Absolute Maximum Ratings * 


Recommended DC Operating Conditions 


Voltage on any pin relative to VSS -0.5V to 7.0V 

Operating Temperature TA (Ambient) 

Commercial 0°C to +70°C 

Storage Temperature (Ambient/Ceramic). -65°C to +150°C 

Power Dissipation 1 Watt 

Output Current. 20 mA 


‘Stress greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions greater 
than those indicated in the operational sections of this specification is not im- 
plied. Exposure to absolute maximum rating conditions for extended periods 
may affect reliability. 


Parameter 

Sym 

Min 

Typ Max 

Supply Voltage 

VCC 

4.5 

5.0 5.5 

Supply Voltage 

VSS 

0 

0 0 

Input High Voltage 

VIH 

2.2 

6.0 

Input Low Voltage 

VIL 

-0.3 

0.8 


AC Test Conditions 

Input Pulse Levels VSS to 3.0V 

Input Rise and Fall Times 5ns 

Input and Output Timing Levels 1 .5V 

Output Load 1TTL,CL = 100pF 

(note: For TEHQZJGHQZ and TWLQZ, CL = 5pF) 


DC Electrical Characteristics 

(TA = 0°C to +70°C; VCC = 5.0V ±10%) 

Parameter 

Operating Power Supply Current 
Standby (TTL) Power Supply Current 
Full Standby Power Supply Current 


Conditions 

W,~E = VIL, ll/O = 0mA, Min Cycle 
E> VIH 
E> VCC-0.2V 

VIN >VCC-Q.2V or VIN<0.2V 




Min Typ* Max Units 

80 100 mA 

65 mA 
20 mA 



Standby 


H Output Deselect 


Read 


L Write 


Capacitance Control (DQ Pins) 

Input Capacitance Control Lines CC 16 pF 

Input Capacitance W Line CW 48 pF 

These parameters are sampled, not 100% tested. 
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AC Characteristics 
Write Cycle 

(TA = 0°C to +70°C; VCC = 5.0V ±10%) 


Parameter 

Symbol 

70ns 

100ns 

120ns 

Units 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

TAVAV 

70 


100 


120 


ns 

Chip Enable to 

End of Write 

TELWH 

W 

65 


80 


90 


ns 

TWLEH 

¥ 

65 


80 


90 


ns 

Address Setup Time 

TAVWL 

W 

20 


20 


20 


ns 

TAVEL 

E 

0 


0 


0 


ns 

Address Valid to 

End of Write 

TAVWH 

W 

60 


80 


90 


ns 

TAVEH 

¥ 

60 


80 


90 


ns 

Write Pulse Width 

TWLWH 

w 

55 


60 


70 


ns 

TELEH 

E 

55 


60 


70 


ns 

Write Recovery Time 

TWHAX 

W 

5 


5 


5 


ns 

TEHAX 

¥ 

5 


5 


5 


ns 

Data Hold Time 

TWHDX 

w 

5 


5 


5 


ns 

TEHDX 

¥ 

5 


5 


5 


ns 

Write to Output 

in High Z (1) 

TWLQZ 

0 

30 

0 

35 

0 

40 

ns 

Data to Write Time 

TDVWH 

w 

30 


35 


40 


ns 

TDVEH 

¥ 

30 


35 


40 


ns 

Output Active from 

End of Write (1) 

TWHQX 

0 


0 


0 


ns 


Note 1: Parameter guaranteed, but not tested. 
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TAVWL 


TELWH 


TAVWH 


TWLWH 

^ 

ftk. 

r 3 


TDVWH ^ 


: DATA VALID 


TWLQZ 



TWHQX 


Write Cycle 2 
E Controlled 




k\VVV\\V\\\V\\\\\\\\\\\V.S 
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Quality Assurance Policy 

The Quality Standard at Electronic Designs Incor- 
porated (EDI) is defect free work. No other standard is 
acceptable. 

This policy is refelcted in the attention given to the 
design, manufacture, and test of all of our products. All 
procedures are designed to meet or exceed the re- 
quirements of our customers, and the strict require- 
ments and procedures dictated by Military Standards. 

Maintaining the highest standards of quality de- 
mands a continous committment fromeach individual, 
through out the company. EDI conducts a comprehen- 
sive training program for all employees which stresses 
the importance of each individual to the final objetive of 
satisfied customers through defect free products and 
workmanship. 

MIL-STD-883C Compliance 

EDI's hermetic Military grade monolithic CMOS 
SRAMs are in full compliance with the product flow and 
test procedures of paragraph 1.2.1 of MIL-STD-883. 


Reliability Program 

The products are processed to the standardized 
screening flow, Method 5004 of MIL-STD-883C. Peri- 
odic inspections, per Method 5005 of MIL-STD-883C 
are performed to ensure adequate screening. The 
purpose of Methods 5004 and 5005 is given below. 

1 . Screen infant mortality. 

2. Produce highly reliable product. 

In addition, EDI performs extended life tests on all 
released products. Devices are tested at +125°C for 
1000 hours. Failures are rigorously analyzed to iden- 
tify failure mechanisms. Finally, corrective actions are 
implemented to preclude failure recurrence.Thisclosed 
loop system ensures that reliability is “designed in" 
rather than “tested in.” 

With this information, EDI can: 

1. Predict failure rates 

2. Assess impact of design, process or material 
change. 

3. Determine useful product life. 
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Reliability Program 

EDI Quality Conformance Inspections 


Military Monolithic Devices and Modules 

Quality Conformance Inspection (QCI) for mono- 
lithic memories, including those used on memory 
modules, is designed to conform to all of the require- 
ments of MIL-STD-883, Method 5005. QCI for mem- 
ory modules is also designed to follow the basic re- 
quirements of MIL-STD-883, Method 5005, with 
modifications as described below. 

Group Testing 

Group A testing on monolithic devices includes a 
one hundred sixteen (116) piece sample, taken at 
random from each inspection lot after all assembly 
screening has been completed, is subjected to the 
applicable subgroups, dependant upon the test tem- 
perature selected. For Modules a lot verification is 
done by QA per MIL-STD-883C, Method 5008. 

Group B tests for monolithics are per Method 5005. 
Module Group B is the same, except subgroup five (5) 
is omitted. Samples are taken from each inspection lot 
as directed and allowed by Method 5005 after all 
assembly screening has been completed. 

Group C tests for monolithic devices are performed 
on die produced each quarter. A forty-five (45) piece 
sample from each die family is taken from a represen- 
tative inspection lot after all screening has been com- 
pleted. The lot is then subjected to 1000 hours of life 
testing at 1 25 degrees centigrade or the equivalent, as 


allowed by Method 1005, Table 1. Group C tests for 
modules are performed once annually. A forty five (45) 
piece sample from each module family is taken from a 
representative inspection lot after all screening has 
been com pleted. the lot is then subjected to 1 000 hours 
of life testing at 1 25 degrees centigrade or the equiva- 
lent, as allowed by Method 1005, Table 1. 

Group D tests for monolithic devices are performed 
once every six months. Samples from each package 
family are taken from a representative inspection lot 
after all screening has been completed. Monolithic 
devices are subjected to the tests per Method 5005. 
Group D tests for modules are performed once annu- 
ally on one complex module type for a representative 
inspection after all other screening has been com- 
pleted.. Modules are subjected to a modified 5005 
screening. Seal tests and subgroups six (6) and eight 
(8) are omitted. 

Military Process Flow 

EDI's Military products are assembled and tested to 
the MIL-STD-883, Rev C. Class B, Method 5004/ 
5005. Component modules are assembled with 
MIL-STD-883, Rev C compliant monolithic memory 
devices and processed to the latest recommendations 
of the JC — 1 3 Task Group on Modules. 
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Monolithic, MIL-STD-883C, Class B 
Assembly Flow: 

Sidebrazed and LCC 

□ Receive Wafers, Bases and Lids @ EDI 

O Wafer and Piece Part Incoming Acceptance 

□ Ship Wafers and Piece Parts to Subcontractor 
O Incoming Inspection for Wire and Preform, 

Functional Test for Piece Parts 

□ Release to Assembly for Production 

□ Wafer Saw 100% Saw-Thru 

□ Die Separation and Placement 

▲ Second Optical Inspection, Method 2010 
O Second Optical QA Gate 

□ Eutectic Die Attach 

O Die Shear and Die “Flick” Monitor 

□ Ultrasonic Wire Bond 

O Wire Bond Strength Test 

▲ Third Optical Inspection, Method 2010, Class B 
O Third Optical QA Gate 

□ Lid Placement 

□ Seal 

□ Back Mark 

□ Temperature Cycle, Method 1010, Cond. C 

□ Centrifuge, Method 2001 C, Cond. E 

□ Fine Leak, Method 1014 

□ Gross Leak, Method 1014, Cond. C 

□ Lead Shear (Sidebrazed Only) 

▲ Final Visual Inspection, Method 2009 
O Final Visual QA Gate 

□ Ship to EDI 


□ Production 
O QA Inspection 
▲ Production Inspection 


Reliability Program 

Monolithic, MIL-STD-883C, Class B 
Assembly Flow: 

CERDIP 

□ Receive Wafers, Bases, Frames and Caps 
O Wafer and Piece Part Incoming Acceptance 

□ Ship Wafers and Piece Parts to Subcontractor 
O Incoming Inspection for Wire, Preform, and 

Jumper Chip Functional Test for Piece Parts 

□ Release to Assembly for Production 

□ Frame Attach 

▲ Frame Attach Inspection 

□ Wafer Saw 100% Saw-Thru 

□ Die Separation and Placement 

▲ Second Optical Inspection, Method 2010 
O Second Optical QA Gate 

□ Eutectic Die Attach on Frame Attached Base 
O Die Shear and Die “Flick” Monitor 

□ Ultrasonic Wire Bond 

O Wire Bond Strength Test 

▲ Third Optical Inspection, Method 2010, Class B 
O Third Optical QA Gate 

□ Lid Placement 

□ Seal 

□ Seal Monitor 

□ Back Mark 

□ Temperature Cycle, Method 1010, Cond. C 

□ Centrifuge Method 2001 Cond. E 

□ Lead Shear 

□ Solder Dip 

□ Fine Leak, Method 1014 

□ Gross Leak, Method 1014, Cond. C 

▲ Final Visual Inspection, Method 2009 
O Final Visual QA Gate 

□ Ship to EDI 
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Reliability Program 

Component Module 
Assembly Flow 

(All Module Semiconductor Components are 
MIL-STD-883C, Class B Processed) 

□ Receive Substrates and Solder @ EDI 
Substrates and Solder Incoming Inspection 

O Pull components for Module Build to Bill of 
Materials 

□ Release to Assembly for Production 

□ Component Prep 

• Mark Removal 

• Solder Dip of Components (as required) 

□ Solder Dispense, Bottom 

□ Component Placement 

□ IR Reflow 

□ Solvent Clean 

□ Solder Screen Printing.Top 

□ Component Placement 

□ IR Reflow 

□ Solvent Clean 

□ Lead Shear 

▲ Final Assembly Visual Inspection 

□ Final Optical QA Gate 

□ Move to Test 

□ Test @ Room (25°C) 

□ Temperature Cycle, Method 1010, Cond. C 

□ Test @ Cold (-55°C) 

□ Test @ Hot for Speed Sort (125°C) 

□ Mark 

▲ Final Visual Inspection 

O Final Visual QA Sample Gate 
O Group A (In-Line Option) 

O Group B (Mark Perm, Solderability) 

O Periodic Group C & D 

□ Ship 


Monolithic Test Flow 

□ Receive at EDI from Subcontractor 

□ Incoming Inspection 

□ Release to Test 

□ Room Test (25°C) 

□ Burn in, 160 hours @ 125°C or Equivalent 

□ Room Test (25°C) 

□ PDA Calculation 

□ Test @ Cold (-55°C) 

□ Test @ Hot for Speed Sort (125°C) 

▲ Final Visual Inspection 

O Final Visual QA Sample Gate 
O Group A (In-Line Option) 

O Group B 

O Periodic Group C & D 

□ Ship 


Test Patterns 

Selecting the appropriate patterns to test semicon- 
ductor RAM devices can be a long, drawn-out process. 
A great deal of effort has been spent on finding the 
perfect pattern, a pattern that could detect all memory 
faults. It has become apparent, however, that no single 
pattern could exercize a RAM thoroughly enough to 
detect all its failure modes. It has therefore become a 
practice in the semiconductor industry to choose sets 
of memory test patterns, in the hope that most device 
faults will be discovered in the shortest time. 

Limiting test time, especially in the production envi- 
ronment, has become the most important considera- 
tion when choosing test patterns. Test times have 
increased as memory device densities have increased. 
In some cases additional test time is directly propor- 
tional to the number of memory cells. For some test 
patterns, the increase in test time follows the square of 
the number of memory cells. As memory sizes con- 
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tinue to grow, there is an important trade off between 
test time and the type and number of test patterns 
executed. 

Extensive testing in the form of characterization is 
performed on all new products, and in the case of a 
design or wafer change. Long test patterns are exe- 
cuted with the intent of fully stressing the RAM to 
guarantee its reliability. It is not feasible to run these 
long patterns in a production mode, however. By 
sampling product on a lot by lot basis under the 
characterization set up, any potential problems which 
may occur during production testing will be indicated. 

The following is a list of test patterns used in normal 
production testing, followed by a list of characterization 
patterns. They were chosen on the basis of their ability 
to find the optimal number of functional problems while 
keeping production test time to a minimum. 

AC Parametric 

1. Checkerboard & Inverted Checkerboard: 
Functional testing is performed at voltages of 5.5V 

and 4.5V, with a Checkerboard & Inverted Checker- 
board written to the entire memory. Checkerboard & 
Inverted Checkerboard patterns are used to check that 
every cell can be forced to a one ( 1 ) of a zero (0). This 
pattern also checks the susceptibility of every cell to 
noise, as each cell is surrounded by it’s complement.. 

2. March: 

A background of zeros (0) is written into memory. 
Then a one (1 ) is written into each sequential cell until 
the end of memory is reached. Each cell is tested and 
changed back to zero (0) in reverse order until the first 
address is reached. The same sequence is repeated 
by loading a background of ones (1). 

March patterns will find cell opens and shorts as well 
as address uniqueness faults. 

3. Masest: 

This is an alternating multiple-address selection test 
which writes a background pattern of zeros to the DUT 


at the min address, then max, then min+1 .then max-1 , 
etc., then reads all DUT cells in the same manner, then 
writes a complimentary background pattern of ones 
and repeats the same steps. 

This test will find any open address decode lines 
internal to the device. 

4. Galdiag: 

This is a galloping diagonal pattern test. A diagonal 
of ones is written to a background of zeros. All memory 
cells are read and the diagonal is shifted horizontally. 
This pattern is read and the shifting continues until the 
diagonal has been shifted throughout the memory. 
This sequence is then repeated using complemented 
data. 

The Galdiag pattern finds unsatisfactory address 
transitions between each cell and the positions in the 
cell’s diagonal. It also finds slow sense amplifier recov- 
ery and destruction stored data due to noise coupling 
among cells in a column. 

Characterization 

In a characterization mode extra patterns are used 
to further test the functionality of the RAM. The follow- 
ing is a list of patterns which require exceptionally long 
execution time. 

1. Walking: 

Into a background of zeros, the first cell is comple- 
mented and then all other cells are read sequentially. 
The first cell is then and restored to zero, the next cell 
is complemented, and all other cells are read sequen- 
tially. This continues for all memory cells. The pattern 
is then repeated using complemented data. 

2. Galpat: 

Into a background of zeros, the first cell is comple- 
mented and then read alternately with every other cell 
in memory. This sequence is continual and every 
memory cell eventually becomes the test cell. The 
same sequence is then executed using complemented 
data. 
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The future . . . today. 


Certificate of Compliance 


Part Number 


ate/Lote Code 


Quantity 


urchase Order Number 


EDI certifies that our Hi-Rel/MIL-STD-883C product meets or ex- 
ceeds the requirements of our data sheets and complies to MIL-STD-883 
Paragraph 1.2.1. 

Documentary evidence, in the form of test and inspection reports, is on 
file and available for review. 


QA Representative 


TELEX 948004 


Electronic Designs Incorporated 

42 South Street, Hopkinton, MA 01748 USA 
(508)435-2341 


FAX(508)4356302 


MD\ 

The future . . . today. 

Certificate of Compliance 



ate/Lote Code 


Purchase Order Number 


This is to certify that the material furnished according to the purchase order 
referenced above has been manufactured, tested, and/or inspected in accor- 
dance with your purchase order and any applicable specifications. 

Documentary evidence, in the form of test and inspection reports, is on file 
and available for review at Electronic Designs. 


QA Representative 


Telex 948004 


Electronic Designs Incorporated 

42 South Street, Hopkinton, MA 01748 USA 
(508) 435-2341 


Fax (508)435-6302 
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Thefuture... today* 

Certificate of Conformance 
for Method 5004, Class B Screening 


I 


Class B Screen Tests 

Internal Visual 

Stabilization Bake 
Temperature Cycling 
Constant Acceleration 


External Visual 

Fine Leak 

Gross Leak 

Interim Electrical 25°C 

(Pre-Burn-in) 

Burn-in 

Electrical 25°C 
(Post Burn-in) 


MIL-STD-883 Method* 

201 OB 

1008C, 24 hrs. @+150°C 

101 PC, 10 Cycles -65°C / +1 50°C 

2001 E, Y1 orientation 

2009 

1014A, 5x1 0-8 Atm cc/sec. 

1014C 

DC and Functional tests per 
applicable device specification 

1015, 160 hrs @+125°C 

DC and Functional tests per 
applicable device specification 


Acc. Rej. 



Final Electrical Tests 
(1 25°C and -55°C) 

DC and Functional tests per 
applicable device specification 


External Visual 

2009 




*AII methods performed to current MIL-STD-883 revision level. 

This is to certify that all EDI products supplied to your purchase order 
have been screened per the above methods of MIL-STD-883. All Test 
and Certification Data is on file at our facility. 


Customer 

Part Number 

PO Number 

Date Code(s) Date 

Lot Number(s) 

Quantity QA Representative 


Telex 948004 


Electronic Designs Incorporated 

42 South Street, Hopkinton, MA 01748 USA 
(508) 435-2341 


Fax (508) 435-6302 
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Quality 


enta 


mo\ 

The future . • . today. 

Certificate of Conformance 
for Group A Attribute Data 


Test 

(See Note 1 ) 


Temp. Sample Accept 
Size 


Reject 





Subgroup 1 , 4, 7, 9 
Static, Dynamic, Functional 
and Switching Tests: 

Subgroup 2, 5, 8, 10 
Static, Dynamic, Functional 
and Switching Tests: 


Subgroup 3, 6,8,11 
Static, Dynamic, Functional 
and Switching Tests: 


‘Note 1 . The specific parameters to be included for testing in each subgroup shall be as specified 
in the EDI Data Sheet or as specified on Purchase Order. 


This is to certify that all EDI products supplied to your purchase order 
have been screened per the above methods of MIL-STD-883. All Test 
and Certification Data is on file at our facility. 


Customer 

Part Number 

PO Number 

Date Code(s) _ 
Lot N umber (s) . 
Quantity 


Telex 948004 



QA Representative 


Electronic Designs Incorporated 

42 South Street, Hopkinton, MA 01748 USA 
(508) 435-2341 


Fax (508)435-6302 


150 EDI CMOS SRAM Data Book 











Reliability Program 

Quality Control Documentation 


The future . . . today. 


Qualification and Quality Conformance Report 
Group B 


Part Number / Description: 


Lot Number: 


Date Code: 


Quantity: 


This hereby certifies that the above listed devices have been subjected 
to the reliability screening sequences as indicated below. 


MIL-STD-883 

Method | Condition 


Quantity 
Accept Reject 


Subgroup 2 

(a) Resistance to Solvents 201 5 


Subgroup 3 
(a) Solderability 


Subgroup 5 
(a) Bond Strength 


Soldering 

2003 Temperature of 
+245° ±5°C 


2011 Test Condition D 



Quality Assurance Engineer 


Telex 948004 


Electronic Designs Incorporated 

42 South Street, Hopkinton, MA 01748 USA 

(508) 435-2341 Fax (508) 435-6302 
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Quality Control Documentation 


mo\ 


The future . . . today. 

Qualification and Quality Conformance Report 
Group D 

Part Number / Description: _ — 

Lot Number: Date Code: Quantity: 

This hereby certifies that the above listed devices have been subjected 
to the reliability screening sequences as indicated below. 


Test 

— 1 1 1 in " r W 7 T— 



Subgroup 1 

(a) Physical Dimensions 

2016 


Subgroup 2 

(a) Lead Integrity 

(b) Seal 

(1) Fine 

(2) Gross 

2004 

1014 

B2 for Leaded, D for LCC 
As Applicable 


Ua-aEBM 



Subgroup 3 

(a) Thermal Shock 

(b) Temperature Cycling 

(c) Moisture Resistance 

(d) Seal 

(1) Fine 

(2) Gross 

(e) Visual Examination 
End Point Electrical Test 


Subgroup 4 

(a) Mechanical Shock 

(b) Vibration Variable Freq. 

(c) Constant Acceleration 

(d) Seal 

(1) Fine 

(2) Gross 

(e) Visual Examination 
End Point Electrical Test 


Subgroup 5 

(a) Salt Atmosphere 

(d) Seal 

(1) Fine 

(2) Gross 

(e) Visual Examination 


Subgroup 6 

(a) Internal Water Vapor Content 


1 5 Cycles, Condition B, Min. 
100 Cycles, Condition C, Min. 

As Applicable 


Per Visual Criteria/Methods 1004 & 1010 
Per EDI Part Soecification 


Condition B, Min. 

Condition A, Min. 

Condition E, Min, Y1 Orientation only 
As Applicable 


Per Visual Criteria / Methods 1004 &1010 
Per EDI Part Specification 


Condition A, Min. 
As Applicable 


Per Criteria Method 1009 


5,000 ppm. water content at 100°C 




Quality Assurance Engineer 


Telex 948004 


Electronic Designs Incorporated 

42 South Street, Hopkinton, MA 01748 USA 
(508) 435-2341 


Fax (508) 435-6302 
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Radiation Program 

An increased need for radiation survivability has 
been expressed throughout the defense industry. This 
need has prompted EDI to dedicate resources to the 
understanding of radiation effects on its Static RAM 
products. Our efforts are focused on gaining a better 
understanding of the various radiation environments 
and the effects of those environments on silicon. 

There are two majorradiation environments 1 ] space, 
2] a nuclear event in the battlefield, each presenting 
unique requirements. 

In a space application, a design engineer needs to 
consider the high energy cosm ic ray penetration on the 


semiconductor. Hence, engineers will most likely im- 
pose a total dose and or cell requirement on space 
bound semiconductors. 

In a nuclear battlefield application, a design engi- 
neer must consider the several types of radiation from 
a nuclear detonation. These include gamma, photon, 
and neutron radiation. Typically, a design engineer will 
impose a total dose neutron and a dose rate require- 
ment. The graph shown here summarizes the various 
radiation environments and CMOS Static RAM effects. 

Several external specialized test labs are perform- 
ing radiation tests for EDI. Please consult the factory 
for the most recent radiation test data. 


Radiation 

Test 

Primary 

Particle 

Possible 

Source 

Effect on 

SRAMs 

Total Dose 

GAMMA 

Space or 

Nuclear Event 

Permanent functional 

failures due to memory cell failures 

Dose Rate 

Photons 

Nuclear Event 

Temporary upset of logic states 
causing “soft errors" 
and/or CMOS Latch-up 

Single Event 
Upset (SEU) 

Cosmic Rays 

Space 

Temporary upset of Logic states 
causing “soft errors" 

Neutron 

Neutrons 

Nuclear Event 

Silicon lattice damage 
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MTBF Prediction Techniques 

Techniques exist for computing a components fail- 
ure rate based on probability mathematics. The term 
failure rate, represented by the greek letter lambda (k), 
is used to represent the number of failures per million 
hours. The reciprocal of the failure rate is called the 
mean time between failures (MTBF). 

Monolithic MTBF Calculation 
EDI has implemented a PC based program to calcu- 
late the MTBF for its Military Monolithic SRAMs. This 
program utilizes the failure rate prediction model found 
in MIL-HDBK-217E page 5.1. 2.4-1. MTBF Calcula- 
tions can be made available on request. In addition, 
calculations can be tailored to better emulate your 
application 
Module MTBF 

EDI's Military Grade CMOS SRAM Modules are fully 
compliant with the test and product flow pro- 
cedures required by MIL-STD-883 for mod- 
ule assemblies. All semiconductor compo- 
nents used on EDI Military grade modules 
are processed to MIL-STD-883C, Class B 
prior to module assembly. 

A fundamental approach for determining 
a module's failure rate is to calculate the 
sum of the individual failure rates of devices 
that form the sub assembly. However, spe- 
cial attention should be given to modules 
with more than one memory device. De- 
pending on the decoding technique, one 
SRAM may be ON while others are Powered 
Down. Since EDI's SRAMs have extremely 
low current levels in full CMOS Standby 
mode, low power dissipation can be 
acheived. Hence, a Static RAM's power 
disssipation is dependent on its mode of op- 
eration, dynamic or standby. 

Power Dissipation versus the mode of operation is 
expressed as follows: 

Dynamic Mode, Po = Vcc Iccl 
Standby Mode, Ps = Vcc Icc3 
Typically, ICC1 (Dynamic Current) and ICC3 (Full 
Standby Current) will vary by a factor of ten. This cor- 


responds to a 1 0x increase in Dynamic Power (Pd) 
versus Standby Power (Ps) dissipation. 

A component's failure rate is dependent on junction 
temperature(Tj): 

Tj = Tc = P (@jc) 

Tj is a function of the case temperature (Tc), power 
dissipation (P), and junction to case thermal resistance 
(©jc). The junction to case thermal resistance is a con- 
stant and solely dependent on the material of the die 
and package. Likewise, case temperature can be 
assumed constant and dependent upon the environ- 
ment of the application. Thus, power dissipation is the 
only variable and it is dependent on the Static RAM's 
mode of operation. The graph shown here illustrates 
the relationship between Tj and power dissipation. 
Note that the junction temperature in Standby Mode is 


significantly lower than in Dynamic Mode. 

A lower junction temperature would correspond to a 
lower failure rate. Thus, a module's failure rate can 
improve, if you consider the standby operation of its 
Static RAMs. This is a suggested prediction technique 
for failure rate improvement. 


Full CMOS I Dynamic 

Standby Region T Operating Region 



Power (mW) 

Junction Temperature vs Power Dissipation 
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CMOS Static RAM Characteristics 


This application note describes the basic characteristics of 
CMOS Static RAM devices and how they relate to the environment 
in which they operate. Subjects discussed range from the opera- 
tion of fundamental inverter circuit, through CMOS threshold 
levels, and latch-up immunity, to the comparison of Static RAM 
storage cells. 

Later on, data sheet specifications and parameters are 
looked at with practical applications in mind. 

Basic CMOS Characteristics 

Inverter Circuit 

The basic building block of all CMOS circuitry is the inverter. 
This simple gate is used in various configurations to form the 
necessary functions required. The key to the low power consump- 
tion of CMOS devices is the operation of this element. Figure 1 is 
the schematic diagram of a CMOS inverter. It consists of a PMOS 
and NMOS device with common gate input and drain outputs. 

Raising the in- 

VCC put high will turn Q2 

J ON, coincidentally 
turning Q1 OFF. Simi- 

H P-Channel ^rly, returning the in- 

rn put level to 

Input o — — o Output ^°und(Vss) will turn 

K Q1 ON again and 

l-J switch Q2 OFF. This 

N-Channel has the effect of pro- 

rn ducing an output 

1 waveform that is the 

inverse of the applied 
Ground input. Thethresholdof 

Figure 1. CMOS Inverter the p and N'tyPe tran ' 

sistors is controlled 
during fabrication of the wafer to control the vertical current flow as 
the input signal passes from Vss to Vcc and vice-versa. 

It can be seen that, while the input remains in a high or low 
state, no current flow occurs through the vertical path and, 
moreover, the amount of power consumed will depend upon the 

time taken to 

make the transi- vcc 

tion, and the T 

number of tran- 4 OKj*-' 
sitionsmade. , . 

If the rise T h Lo9,c "f 

and fall time of lnput ° "7=^ 0utpuU ' Ground 

the input is rela- _H I 

tively constant, On ) * 

the circuit’s cur- I Current Flow 

rent consump- * 

tion is almost / ^ 77 

entirely fre- 
quency depen- Fi9 ure 2A. I 


Figure 1. CMOS Inverter 


Logic "0" 

•—o Output = Ground 


dant, doubling the switching rate will double the current consump- 
tion. 

Figures 2A & 2B illustrate the direction of current flow 
according to the input voltage level. 

As previously explained, vertical current flow from Vcc to 
Vss only occurs during the switching transition. 

The characteristics of this current flow in relation to the input 
voltage is depicted in Figure 3. It will be noted that, due to the non- 
identical threshold levels of the P-type and N-ty pe transistors, that 
the current flow is not symmetrical around the mid-input voltage 
level (2.5 volts) and is shifted towards the low voltage level. 

Threshold Levels 


Relative 
Vertical 3 
Current 
Flow 



Figure 2A. 


0 1 2 3 4 5 

Input Voltage 

Figure 3 . Input Voltage versus 
Current Flow for a CMOS Inverter 

The characteristics of the P-type and N-type transistors de- 
fine the inverter output levels for a defined input level. CMOS op- 
erates over a range of operating voltages - generally about +3 to 
+ 1 8 volts - and switches at a nominal 30% and 70% of VCC. If a 
5 volt TTL supply is used the input must be between 0 and 1 .5 volts 
or 3.5 to 5 volts to guarantee logic ‘1 ’ and *0’ respectively. This is 

not absolutely 

vcc compatible 

J ^i withaTTLenvi- 

/ CurrentF,0W ronment that 

, . fi S t , may present 

, _ 0QIC . ^ — ► LoQIC 1 the inverter 

input = Ground o oOut^VCC ^ ap ^ 

▼ f- 1 level as low as 

Oft 2.2 volts, and 

require a logic 
‘0’ output to be 
/ ^ 77 maintained. 

Figure 4 dem- 

'3 ure2B - onstrates the 


Logic "1" 
Output= VCC 


Figure 2B. 
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Logic T 


Undefined 

Levels 


u ‘ ov Logic M 0” 

Logic "0" 

0 0 0 

TTL Input Levels CMOS Input Levels 

Figure 4.. 

problem. At below 3.5 volts, the CMOS input enters an area of un- 
certainty. 

Fortunately, this scenario can be overcome with the careful 
design of input buffer threshold levels by tight control of dopants 
and gate geometry. The addition of an extra N-type transistor in 
parallel allows 

greater drive 
vcc ® 

y and lower resis- 

u J tance, thereby 

n extending the 

guaranteed T 

, nFWto o output . mput , eve , tQ 

below 70% of 
f=¥j the input volt- 

I I a 9 e 

7777 7777 Although 

we can now 

Figure 5. Input TTL to CMOS Inverter successfully in- 

terface TTL level signals with CMOS products, the control of the 
input levels has a substantial effect upon the performance of the 
device, especially upon the D.C. operating specifications. 
Latch-up Susceptibility 

Early CMOS devices had an unfortunate habit of latching-up 
as, inherent to the CMOS fabrication process, parasitic thyristor 
circuits are produced at the inputs and outputs. Worse still is the 


Last Stage 
VCC+5V 


Figure 6. 
CMOS Inverter 
Cross Section 



fact that thyristing action is triggered by excessive positive or 
negative transitions of the terminal pins. 

These can occur through voltage overshoot or undershoot 
caused by circuit ringing or noise. 

Figure 6 shows a cross section through a CMOS inverter 
detailing the various parasitic Bipolar transistors that are formed. 
In Figure 7, the equivalent schematic diagrams of the thyristor 
action are shown for excessive positive or negative terminal 
voltage. 

In Figure 7A, if positive voltage, either an A.C. noise spike 
or a D.C. condition, is applied to the output pin, Q3 will turn ON as 
result of the bias voltage produced between the transistor’s base 



Figure 7 A. Figure 7B. 

Equivalent Circuits for Positive and 
NegativeVoltage Latched Thyristors 
and emitter. This will produce a current flow through the base 
resistance of Q2, shown as RP, to ground. This then causes Q2 to 
conduct, which in turn switches Q1 ON. The action of Q1 turning 
ON maintains base current to 02 forming a closed loop circuit of Q1 
and Q2. Current then flows from VCC to VSS for as long as the 
supply is maintained. The transient input pulse is no longer 
required to maintain current flow conditions and the circuit is 
latched. 

Figure 7B shows the position in the case of a negative input 
condition. In this case Q4 conducts, enabling base current of Q1 
to flow and resulting in the conduction of Q1. This leads to Q2 being 
turned ON, maintaining base current to Q1 , stabilizing the conduc- 
tion path between VCC and VSS. 



N- Substrate 
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Fortunately the tendency for devices to latch-up, which 
could, in some cases, lead to the destruction of the part, has largely 
been eliminated. Figure 8 illustrates the latch-up immunity charac- 
teristics typical of EDI devices. 

EDI products include a number of features that are designed 
to prevent latch-up under normal operating conditions. 

These features include: 

• Increased separation between the VCC N-well and N- 
diffusion layer. 

• Careful design of inputcircuits using diffused polysilicon 
resistors and protection diodes to VCC and VSS. 

• Increased current sink capability to VSS. 

• Diffused guard bands on all inputs and outputs to pre- 
vent substrate current flow occurring. 
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100mA- 


\ A — Input Pin 

◄ — — > 
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1 

/// \ Latch-up 

uZ/ \ ^/Trigger Voltage 

0 
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VCC Volts 


Figure 8. SRAM Latch-up. 


As noise and current spikes are a realistic part of every 
digital circuit, a generous margin on recommended operation 
conditions is specified to virtually eliminate the possibly of latch-up. 

For instance, EDI’s 256K x 1 SRAM, EDI81256, has the 
following specification: 


Absolute Maximum Ratings 


Symbol 

Parameter 

Rating 

Units 

VCC 

Supply voltage 

-3.5* to 7 

V 

VI 

Input voltage 

-3.5* to 7 

V 

VO 

Output voltage 

-3.5* to 7 

V 


*-3.5 Volt input is permissible for maximum pulse width of 20ns. The DC. 
steady state voltage condition is -0.5 volts. 

As long as the engineer maintains good equipment design 
practice, and operates devices within these limits, no problems will 
occur with parts latching-up. Careful consideration should be a 
applied to power regulation, power distribution, device decoupling 
and bus terminations to prevent excessive ringing. It is recom- 
mended that one ceramic or tantalum de-coupling capacitor with a 
value of between 10-IOOnF is used for every device where all 
devices are accessed at once, i.e. in designs using xl organiza- 
tions, or for every two or three devices when x8 parts are used. 

Power supply lines VCC and VSS should run as close as 
possible to the device to ensure the lowest impedance. Thicker 
copper tracking should be used for the power rails than for signal 
lines. In large arrays, or where many devices are accessed in 
parallel, the use of additional copper strips mounted vertically on 


the upper side of the printed circuit board and connected along the 
length of the power supply tracking, should be considered to 
reduce power supply noise and impedance. Wherever possible, all 
signal lines should run at right angles to the power tracks to 
minimize any R.F. coupling effects. 

Noise generated in signal lines can usually be traced to an 
unstable VSS reference voltage. The use of a 50ft series resistor 
in the signal path will often cure the problem if the power supply is 
found not to be at fault. 

CMOS SRAM Cell Design 

The basic Static RAM cell consists of a flip-flop circuit with 
additional transistors to enable the storage and retrieval of data to 
and from the cell. 

Memory devices have highly orthogonal layouts, with the 
data storage cells occupying from 40% to 60% of the silicon area. 
Not only will the cell design contribute significantly to the memory 
access time, but it will also be the major factor in determining the 
operational and standby power consumption, data retention per- 
formance, and, not least, the cost of the device. 

All Static RAM devices today use one of two cell configura- 
tions to produce the required characteristics. One of these is 
commonly known as the 4 transistor or NMOS cell device that uses 
full CMOS peripheral circuitry to reduce operational power con- 
sumption and is usually referred to as a MIX-MOS part. The other 
is the FULL-CMOS or 6 transistor design that utilizes CMOS 
fabrication in the construction of the data storage cell and periph- 
eral functions. 


Although the characteristics of the memory cells differ 



Figure 9. 4T+2R Memory Cel! Operation. 


somewhat, the basic operation is the same. 

Figure 9 is the schematic diagram of a 4 transistor memory 
cell. This is the cell type that is used in the majority of Static RAM 
devices available today. It operates as follows: The address 
decoders select a unique address within the memory array that, 
depending upon the word width of the device, activates one, four, 
eight, or sometimes nine memory cells. Two data bit lines corre- 
spond with each cell. One for true and one for inverse of the data 
bit value. When writing to a cell, the word line is raised in order to 
turn on both transistors Q3 and Q4. The voltage levels at points A 
and B will always complement each other, with node B represent- 
ing the true logic level to be stored in the cell. If data line D is high 
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when the word line turns Q4 ON, a high level will appear at node 
B. At the same time, a corresponding low level will be applied to 
node A through Q3. Whatever the state of the memory cell prior to 
this, itwill now reflect the voltage levels at points A and B. Q1 will 
now be in a state of conduction, which assists the low level at point 
A and turns Q2 OFF, allowing point B to rise to VCC. Lowering or 
de-selecting the word line will turn off 03 and Q4, leaving the cell 
in a stable state reflecting the data most recently applied. Reading 
back the data is again initiated by making Q3 and Q4 conduct by 
raising the word line, only on this occasion the bit lines are high 
impedance inputs to the sense amplifiers. The sense amplifier 
inputs are now fed with appropriate data from points A and B. 

Resistors R1 and R2 provide the loads for transistors Q1 
and Q2 respectively. In the FULL CMOS cell structure, the load is 
provided by P-type transistors. The relative merits of these cell 
configurations are summarized in the following table: 

Comparison of Static Ram Memory Cell Structures 



4T+2RNMOSCell 

6T CMOS Cell 

Relative Area 

L 1 

1.5 

ICC1: 

Operating 

Current 

Medium to High 
80-1 05mA 

Low to Medium 

50-1 00mA 

ICC3: 

Standby 

Current 

Medium 

10-30mA 

Low to Medium 
5-25mA 

IDR: Data 
Retention 
Current 

Low to Medium 
100-500pA 

Very Low 
10-50jxA 

Access 

Times 

Fast to Medium 

25 to 150ns 

Medium to Slow 

70 to 250 ns 


Relative Area 

As previously mentioned, the memory cell array can con- 


sume between 40% and 60% of the total area of a device. A 
relatively small saving then, will result in a considerable reduction 
in overall die size. As the number of devices that can be fabricated 
onto a given wafer size increase, the cost per die falls. This is one 
of the prime reasons for designing with 4T+2R cell configuration. 

For instance, if a comparison is made of 256K SRAM with 
4T+2R or 6T cell structure we find the following: 

Ceii Structure Area 



4T+2R 

6T 

Unit 

Cell Area 

90 

135 

sq. p.m 

Peripheral Area 

25 

25 

sq. mm 

Total Cell Area 

23 

35 

sq. mm 

Total Die Area 

48 

60 

sq. mm 

% Cell Area of Die 

48 

58 

% 

Increase in Die Size 

0 

25 

% 

No. per 6 M Wafer 

380 

304 



The effective number of die per wafer is decreased by 20% 
if a 6 transistor cell structure is used. 

As memory density increases from the 256K bit level up to 
and through the 1M to 4M bit densities, the die size becomes an 
increasingly important factor. Line widths and minimum feature 
dimensions must be reduced to compensate for the quadruplingof 


the number of memory cells. This tends to favor the 4T+2R device 
for future designs as the percentage of die area consumed by the 
memory cells will increase up to 85 to 90% of the total. Atthispoint, 
the die area increases almost identically to that of the individual 
cell. With manufacturers continually trying to squeeze higher den- 
sity into smaller packages, it is unlikely that the full CMOS cell will 
survive the course. 

Operating Current 

Since the dynamic operation of the two memory cells is 
similar, the variation of operating current is mainly attributable to 
the optimization of one or more features. Generally, 6T devices are 
designed for low standby and data retention currents, and speed 
is compromised. On the other hand, 4T designs are usually aimed 
at producing a faster part with acceptable data retention figures. 

Like the basic CMOS inverter circuit, maximum current is 
consumed during operations. Similarly, as the frequency of 
reading and writing increases, the current required increase in 
direct proportion. 

Comparisons of operating current must be made at the 
same operating frequency with identical data patterns. Reading or 
writing of data, which consume different amounts of power, must 
also be considered. 

If a comparison is made between the two cell design types, 
with devices using similar fabrication process and with similar 
access times, the operating current consumption will not vary 
greatly. 

Standby Current 

Standby current is usually defined at specific input voltage 
levels relating to CMOS and TTL logic conditions. 

When in standby, the memory cell retains the most recently 
written data. All peripheral chip functions have ceased and the only 
current consumed is made up from leakage and the current flow 
required to maintain the memory array state. In the 6 Transistor 
configuration, and referring to Figure 10B, one pair of diagonal P 
and N type transistors will be conducting, the other pair will be 
turned off. 

Because there is no direct path from VCC to ground for 
current to flow, the standby current consumption of this cell is 
caused by thermally generated carriers and increases with tem- 
perature. Although very small , the leakage current per cell must be 
multiplied by the memory density to arrive at the memory cell array 
consumption. 

For the 4 Transistor design, data is maintained with one of 
the two cross coupled N Type transistors ON, and the other one 
OFF. Looking atFigure 10A, if Q1 is OFF, nodeAwill be very close 
to VCC. Current flow through resistor R1 would be practically zero. 
However, Q2 will be conducting, pulling point B to ground and 
dissipating power in R2. This current flow through one of the cell’s 
load resistors contributes to the main current consumption of this 
cell type in standby. The current through the load resistor need only 
be sufficient to compensate for the leakage current drain from 
nodes A and B to Vss. This is usually in the order of picoamps. The 
polysilicon resistors can therefore be in the region of several GQ. 
It is only in the past few years that the ability to fabricate resistors 
of uniform high resistance has been developed, enabling design- 
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Figure 10A. 4T+2R Ceil 

ers to realize high density memory arrays with 4 Transistor cell 
structures and low power consumption. 

While the load resistor values stay around the 1 0Gft region, 
the current consumption of the two cell designs is very similar. 
However, polysilicon has a negative temperature coefficient of 
resistance such that as things warm up, a significant increase in 
current through the resistor results. At anything below 70° to 85°C 
the standby current consumption curves of the cel! designs are 
similar. Above this point, the rate of increase in current consump- 
tionof the4T cell is far greater than the 6T. Typical curves are given 
later. 

The cell array current consumption can become a small 
proportion of the total under certain conditions. These conditions 
relate to the control of the input level voltage while in standby. The 
reason for this is explained later in the data sheet characteristics 
section. 

Data Retention Current 

Data retention is usually specified at 2 volts VCC with all 
inputs at CMOS logic levels. 

This presents the device with the best electrical conditions 
in order to consume minimum currents. Data retention mode is a 
low voltage version of the standby mode. The current consumption 
characteristics are similar to the standby condition, although the 
difference in the cell structure is more apparent as the ratio in 
current demonstrates. The memory array consumption now be- 
comes the dominant element in the overall figure. 

Access Time 

Static RAMs are usually optimized for low current consump- 
tion or fast access time. The feature sizes of the elements that 
make up the cel! size will determine some of the access time char- 
acteristics. A larger transistor area, for instance, will have a greater 
electron storage effect and will require longer to switch condition. 
Conversely, this will also determine the maximum rate of current 
change as the two N-type transistors connecting the memory core 
to the bit lines must supply the initial charge to alter the memory 
state, if required. The peripheral circuit functions such as address 
buffers, decoders, memory array drivers, sense amplifiers and 
output buffers can all be designed with low power or high speed in 
mind. A ful! CMOS 6T memory cell structure consumes a larger 
silicon area than a 4T part and access times are greater due to 


Figure 10B. 6T Ceil 

increased signal propagation delays. In general, 6T designs are 
used where low power consumption is needed and access times 
are not important.. 

Data Sheet Characteristics 

Operating Power Supply Current, ICC1 

ICC1 is the absolute maximum current consumption of the 
device measured at the worst case over the entire operating 
temperature range (usually -55°C to +125°C) at the highest speed 
for the fastest part included in the data sheet. 

Since this part will have the minimum cycle time, it will 
require the greatest current assumption. 

All address and data inputs will be toggling at the minimum 
cycle time as patterns of address and data are written to, and read 
from, the device. 

The Chip enable pin will be held at the maximum TTL logic 
low voltage level (0.8 volts) as this also consumes the maximum 
power in the buffer input stages. 

No additional currentdrain from the output buffers of the part 
is considered. In a circuit, current will be taken from the output 
buffers by the input stages of the devices being driven. This current 
will depend very much on the type of input; CMOS devices will 
present a mainly capacitive load with instantaneous current re- 
quirements, while a TTL input will draw a continuous current. 

A typical current is also specified. This is derived from 
characterization data and represent what can be expected if the 
part is used at room temperature with a 5 volt supply. Again, this 
will be for the fastest device on the data sheet.Figure 1 1 illustrates 
operating power supply current consumption variation with tem- 
perature. It can be seen that the device has a negative coefficient 
and would consume the maximum current at the minimum tem- 
perature. This should be considered when the system power 
supply unit is specified. 

Standby (TTL Level) 

Power Supply Current , ICC2 

Raising the Chip Enable pin (E bar) to a minimum of 2.2 volts 
will guarantee that the device enters the standby mode. Under this 
condition, the device becomes inactive, tristating all outputs, and 
will not respond to control input commands on the Write Enable or 
Output Enable pins. Data is preserved for as long as VCC is 
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Figure 1 1. Operating Power Supply Current versus Temperature 


present The design of the address and data input buffers will have 
a profound effect upon the standby current variation with the input 
voltage levels, and the level of the Chip Enable pin. If we assume 
that the device is used in parallel with other parts, maybe EPROM 
or an I/O device, and one of the other devices on the Address and 
Data Bus is being accessed, the SRAM will be subjected to the 
same input switching waveforms as the selected device. It will be 
recalled that the basic inverter circuit consumes current in direct 
proportion to the frequency of input transition. The first stage of 
address input buffering on the SRAM would be an inverter. 
Consequently, the device would consume power in its input buffers 
due to being exercised on the address and data buses. A solution 
to this power waste is the “gated inpur. Additional NMOS and 
PMOS transistors are inserted in series and parallel respectively 
J with the inverter transistors. The gates of these devices are 
coupled together and are controlled from the Chip Enable pin via 
an inverter. 

When the SRAM is enabled, CE will be low, inputting a high 
voltageonto the gate of transistor Q1 , switching itON, and allowing 
the address input inverter circuit to operate. Meanwhile Q1, is 
switched OFF and does not interfere. As soon as CE is taken high, 
Q1 turns OFF, thus denying a vertical current path for the input 
inverter, and Q2 conducts, presenting the next input stage with a 
clean logic 1 . This circuit will avoid any variation of standby current 
with the alteration of input frequency or voltage level. Depending 
upon the anticipated application of a device, it may or may not have 
this feature. The second variation of standby current is attributed 
to the actual voltage level of the CE pin. At 2.2 volts, the SRAM is 
justdisabled, however due to input level characteristics of the input 
buffers and tri-state control a small vertical current flow through the 
CMOS inverter elements will exist as one of the complementary 
NMOS and PMOS transistors in each element will not be driven 
completely OFF. This is true for the entire CMOS peripheral 
circuitry that surrounds the memory array. 

As CE is pulled further towards VCC, theTTL Standby power 
supply current will decrease and begin to approximate the CMOS 
Standby power supply current specification. From a designer's 


buses as this will be software/application de- 
fined. However, devices with input gating will re- 
move this variable from the Standby current 
composition. Steps can be taken to ensure that 
the CE control is driven to as near VCC as 
possible. The extra power dissipated through a 
high value Chip Enable pull-up resistor during 
device operation will usually be compensated 
by the reduction in Standby current, if Chip 
Deselectvoltages are only marginally above 2.2 
volts. Figure 13 illustrates typical characteris- 
tics of a 32K x 8 SRAM for Standby and Data 
Retention modes. 

Standby (CMOS Level) 

Power Supply Current, ICC3 

ICC3 differs from ICC2 by specifying the 
following: 

• Chip Enable is at VCC minus 0.2 volts minimum, i.e. 4.8V 

• All Inputs are below 0.2 volts or above 4.8 volts. 

In other words, all inputs are optimized for operation in a 
CMOS environment where waveforms are switched at over 85% of 
the rail voltage. The Standby condition ICC3 defines that Chip 
Enable control is driven hard OFF, and that there is no activity on 
the address and data buses. The effect of this definition is repre- 
sented in Figure 1 3 where ICC2 and ICC3 can be compared. The 



logarithmic scale diminishes the apparent difference between the 
two modes, but at room temperature ICC2 has a value approxi- 
mately 1000 times that of ICC3. For ICC2, the dominant power 
consumer is the peripheral circuitry around the memory array. 
Only above +85°C does the effect of the negative temperature 
coefficient pull-up resistors of the 4T memory cell become appar- 
ent, with a slight increase at +1 25°C. This is in contrast to the ICC3 
plot, where the peripheral circuitry will consume almost no current, 
and logarithmicpower consumption isattributabel to the memory 
array pull-up resistors in each cell. 

Itgoes withoutsaying that for the best characteristics power 


standpoint, littlecan be done to avoid toggling the address and data characteristics the designer should try to approach those condi- 
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Written, but must not be enabled at this voltage 
as data corruption will result. Figure 1 3 includes 
the plot of IDR over the full military temperature 
range. As expected, it has a similar character- 
istic to ICC3. Special note should be taken 
when using SRAMs at elevated temperature in 
Data Retention Mode. The current drain is fairly 
insignificant up to +70°C, often only consuming 
IOjoA or less. However, above this point the 
current drain rises quickly to, perhaps, 1 OOjxA at 
+1 25°C. It is therefore most important that the 
internal temperature characteristics of the 
equipment are known as accurately as possible 
to avoid excessive battery specifications or loss 
of data. The entry to and exit from the Data 
Retention mode must be carefully executed to 
Figure 13. Standby and Data Retention Characteristics , 32Kx8 ensure that the device is fully deselected before 

joint into Data Retention by reduction of the VCC 
tions specified in ICC3 to keep power consumption to a minimum, voltage. Full VCC voltage must be restored before the device is re- 
Dafa Retention Current, IDR selected again. Particular attention must be paid to timings TCDR 

The Data Retention or Battery Backup Mode is a condition and TR as defined in Figure 14. The specifications are given in 

similar to ICC3, but running on a reduced VCC level of 2.0 volts. In P roduc f data sheets and are usual, y equivalent to the device Write 

this condition the SRAM will maintain the data most recently c Y c,e time - 
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High Speed Performance with Low Power 
EDI's Military 256Kx1/64Kx4 SRAMs 


MD\ 


High Speed and Low Power 

EDI’s Military High Speed CMOS Static RAMs are among the 
lowest power devices in the industry. The following information 
demonstrates these superior performance characteristics with ac- 
tual test data. 

High Speed 

EDI offers the 256Kx1 and 64Kx4 CMOS SRAMs in High 
Speeds, from 25ns to 70ns. 

All of these parts are available screened to full MIL-STD 883, 
Class B. EDI is also listed as an approved source on DESC-SMD 
drawings for 256Kx1 and 64Kx4 devices, both standard and low 



Figure A shows a Military 256Kx 1 device operating at sub-25ns 
range. 

The scope pictures, Figures B and C, show test results from a 
typical 35ns, 256Kx1 device at room temperature with a standard 
test load of 30pF. 

Low Power Consumption Regions 

CMOS RAMs have five regions of operation, with a different 
power consumption for each region. These regions are designated 
in our data sheets as follows: 

• DC Operating Current Region, 

• Dynamic Operating Current Region, ICC1, 

• Standby or TTL Current Region, ICC2, 

• CMOS Full Standby Current Region, ICC3, 

• Battery Back-up Standby or Data Retention Region, IDR. 
The RAM is Enabled in the DC Operating Region, but not 

cycling. Its address, data and control inputs do not change. 

In the Dynamic Operating Region the RAM is Reading and 
Writing at speeds up to its minimum rated read/write cycle time. 

In TTL Standby the RAM is Disabled with address, data and 


control inputs at TTL levels, either static or cycling at the rated cycle 
time. 

In CMOS Standby the RAM is Disabled and all inputs are at 
CMOS level (i.e., within 0.2 volt of VSS (ground) or VCC (power). 

Battery Backup Standby is similar to CMOS Standby region, 
with a reduced power supply voltage of 2.0 or 3.0 volts rather than 
a the normal 5.0 volts. 

Standard and Low Power Options 

EDI RAM chips are divided into two types, standard (C) and low 
power (P). These part types are power dissipation test selections 
from a single product, similar to speed grade selections. The low 
power part is selected for low power standby operation and fully 
specified for the battery backup mode. The standard power part has 
relaxed power specifications in the form of higher limits on all ICC 
specifications, particularly in the standby power modes, and it is not 
specified for battery backup operation. 

Because of its relaxed specifications, the standard power part 



Figure B. 

Chip Enable 
Controlled Read Cycle 



Figure C. 

Address Controlled 
Read Cycle 
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ICC1, Dynamic Operating Current 

Figure D. 256Kx1 Figure E. 64Kx4 


is used where very low standby power is not required, such as 
applications where the part is continually enabled. 

Low Dynamic Operating Current 

The Dynamic Operating Current, ICC1 specification applies 
when the RAM is cycling at its specified access time. Figures D and 
E illustrate a 256Kx1 and a 64Kx4, respectively, operating at 35ns 
against variables of VCC (power) and case temperature. Graphs for 
both the xl and x4 devices are shown since the x4 output draws 
more current during Read cycles than the xl device. 



Standby Current 

The CMOS Standby Current, ICC3, specification applies when 
the chip and all its inputs are static (i.e. Non-changing) at CMOS 
levels within 0.20 volts of VSS (Ground). In this state, only the RAM 
Array and leakage currents are drawn. The RAM array current is 
relatively independent of temperature, while the diode leakage is 
strongly temperature dependent, rising dramatically with tempera- 
ture. Figure F illustrates Standby Operating Current consumption 
(ICC3) against variables of supply voltage and case temperature. 


Battery Backup 

Data Retention Characteristics, or Battery Backed Standby 
Currents, IDR, are specified for the Low Power, P Versions, of the 
64Kx4 and 256Kx1 devices. Because of their low standby power 
these parts are often used as permanent memory where a battery 
is used to supply power to maintain data in the RAM when the 
system power is off. The Data Retention specification applies when 
the chip is disabled and all inputs are at CMOS levels (i.e., within 
0.20 volts of VCC.) In battery backed up applications, the battery 
supplies a low voltage of 2 to 3 volts rather than the 5 volts of normal 
operation. This lower voltage allows use of a smaller battery, both 
because of the lower voltage for the same ampere per hour rating 
and because the RAM draws less current at the lower voltage. 

When VCC is reduced to 2 or 3 volts the RAM is guaranteed to 
retain data stored at 5.0 volts, but may not function. In other words, 



it may or may not read or write reliably at these voltages. For this 
reason the chip is kept disabled while VCC is below 5.0 volts. When 
VCC is restored to 5.0 volts, full functional operation is restored and 
data will remain as it was before VCC was reduced. 

The Low Power 256Kx1 and 64Kx4 devices are specified at a 
Data Retention Current of 500|iA. Figure G shows Data Retention 
Current (IDR) against supply voltage and case temperature. 
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Advanced Packaging 
Military Surface Mount 


Military designers are taking advantage of new, higher density 
circuits to increase system performance. However, these new 
developments in increased circuit density and the elevated power 
requirements of advanced integrated circuits are creating de- 
mands for new hermetic package designs. 

Initially, military component package designers were able to 
take advantage of the packaging developments used for commer- 
cial parts. When the commercial world moved to plastic packaging, 
however, the military world was left on its own to find solutions to 
their special requirements for hermeticity and operation across a 
wide temperature range. 

Surface Mount Technology 

With the advent of Surface MountTechnology in the early 1 980s, 
a number of technical issues needed to be resolved. The first 
problem encountered was coefficient of thermal expansion (CTE) 
mismatch between leadless chip carriers (LCC) and printed circuit 
boards (PCB). 

System designers could utilize two different approaches to solve 
the thermal cycling problem. First, PCB material which matched 
LCC/CTE was utilized; copper-invar-copper was a leading solu- 
tion. However, this approach invariably adds excessive weight and 
cost to the system. 

The second approach involved adding J-wire compliant leads to 
finished LCC devices. Static RAMs in 28 and 32 lead LCCs with 
lead lengths of at least 0.06 in. were found to be especially tolerant 
to temperature cycling tests. Again, the cost of adding leads, 
especially to devices with increasingly higher pin counts, and 
performing additional tests was often cost prohibitive. And, large, 
high pin count leadless chip carriers typically do not survive thermal 


cycling over the -55°C to +125°C temperature range specified by 
MIL-STD-883 when mounted directly onto printed circuits boards. 

EDI was the first manufacturer to provide miltary customers with 
the density advantages of surface mount packaging with ceramic 
multichip modules; hermetic ceramic LCCs surface mounted onto 
a ceramic substrate provide a solution to the thermal coefficient 
mismatch problem. Modules also provide ease in manufacturing 
since the finished module is handled in the same manner as a 
standard DIP. 

Further developments in packaging are needed, however. 
Board density and weight savings are just as crucial as high circuit 
density in many military applications, thus mandating a means of 
packaging that will further enhance the real estate and weight 
saving advantages of this technology. 

Shear Stress Management 

The shear stresses that build up inside of a solder joint during 
thermal cycling can reach thousands of pounds per square inch 
(psi) due to differences in the thermal coefficients of expansion 
between the board material and the package substrate as well as 
out-of-plane warping. Environmental shock and vibration can also 
increase not only shear stress, but z-axis stress in dense solder 
joints. These phenomena are often present in airborne systems 
that are subject to high G-forces and ground based systems that 
may be deployed in a variety of mission environments. 

Small, rigid solder joints, like the ones holding leadless chip 
carriers (LCCs) to a printed circuit board (PCB), can be simply 
modelled as bolts mounting abeam between two supports. (Figure 
A.) As increased shearing force is applied to the beam, the 
concentrated load at the bolts will soon cause the beam to fall. 
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Consider the same beam mounted to the supports with coil 
springs. (Figure B.) The shear that causes failure in the rigid 
system merely cause the beam too be displaced, but not discon- 
nected. In a similar manner, the leads in a compliant leaded device 
distribute what would be solder joint fracturing stress for an LCC 
into lead deformation energy, thus reducing the possibility of solder 
joint related component failure. 

Thermal Management 

Efficient thermal management may mean the difference be- 
tween reliable operation and premature circuit failure due to heat 
related effects. An increasing number of military systems are being 
designed under a conduction cooling only restriction. A package 
with a cavity up die configuration allows the heat generated during 
operation to be directed downward through the package substrate. 

Thermal management has recently been aided by employing 
advanced CAD layouttechniques to properly thermally map a PCB 
layout. These techniques are utilized to avoid concentration of 
power dissipation in one area of the PCB. 


Power dissipation imbalance can be reduced in memory sub- 
system design by incorporating EDI’s rnultichip ceramic modules 
which contain EDI’s low power CMOS SRAMs. 

Real Estate Gains 

Real estate savings of 16:1 have been realized by SMT against 
standard plated through hole (PTH) technology. By reducing 
profile height and double siding the printed circuit board, the total 
number of boards required to perform a systems function is 
reduced. The weight and space savings may them be utilized for 
other on board systems. 

With the advent of submicron technology, smaller die sizes are 
allowing the use of skinny (300 mil) and thin (400 mil) DIPs. In 
addition, many different package types have been developed in the 
transition from through-hole to surface mount technology. 

As shown below in Table 1 , there are six basic package types 
used in the military hi-rel marketplace. SMT devices in the form of 
LCC and flatpack for low I/O packages, LCCs and LDCCs for the 
mid-I/Os and LLCCs and CGAs for high I/O Devices. 


Table 1: 

Package Type 

LCC (Leadless Chip Carrier) 

Leaded Chip Carriers 


Flatpacks 


CGA (Ceramic Grid Array 

CERDIP 

Sidebrazed DIP 


Advantages 

space, weight, low profile 
capacitance, induction performance 
lead compliant , space 
dimensions compatible with PLCC 

footprint compatible LCC 

CTE resolved, shear stress relief 
solder joint inspection 

high density, number of pins 

lower package cost , ease of handling 
larger cavity, ease of handling 


Disadvantages 

CTE mismatch, shear stress 
shock and vibration liabilities 
height 


lead coplanarity, non-standard handling 
no standard lead form, (J bend 

vs gull wing) height vs LCC 

solder joint inspection, cost 

smaller cavity than sidebrazed 

higher package cost than CERDIP 


The proliferation of packages is a result of the many issues that enced problems in utilizing LCCs, however, due to problems asso- 


are being addressed. 

For instance, surface mount technology is being used in air- 
borne applications in an attempt to achieve smaller, lighter, com- 
pact systems. Some military and hi-rel applications have experi- 


ciated with thermal coefficients of expansion mismatch, shear 
stress, and thermal management. 

Attempts to overcome these issues have resulted in variety of 
solutions being employed including: 


Table 2: 

Solution 

Solder Columns 

TCE matched boards 
(Cu-ln-Cu, Kevlar, Ceramic) 
Edge clips or compliant 
lead attach via thermal 
companion board 


Advantages 

height (Z Axis), density 

fewer TCE problems 

lead compliancy, height (Z Axis) 

shear stress relief, 

solder joint inspection, high density 


Disadvantages 

non-standard manufacturing, lead coplanarity, 

maintenance 

cost, weight 

non-standard manufacturing flow, 

castellation uniformity required, 

lead coplanarity 


As a supplier of both modules and monolithic devices over a cost benefits of DiPs. In addition, as SRAM monolithic device 
wide range of densities, EDI is uniquely positioned to satisfy a densities go beyond 1 megabit, EDI will be there with package 
variety of military/hi-rel packaging requirements. EDI’s modules offerings that are consistent with emerging industry standards to 
combine the density advantages of LCCs with the ease of use and meet the changing needs of our customers. 
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Power dissipation requirements have risen dramatically with the 
adventof high density VLSI devices. The mean time between failure 
of these devices has been shown to be exponentially related to the 
device operating temperature thus, thermal management on a 
package level is increasing in importance to military system design- 
ers. Effective thermal management requires extensive planning in 
the board layout stage of system level design. Specific, actual heat 
transfer characteristics of the packages in a system need to be 
known in advance of system design. In response to this demand for 
adequate and accurate engineering data to support thermal man- 
agement on a board level EDI has taken extensive measurements 
of ©ja and ©jc on its DIP and LCC packages . 

The thermal characterization technique used to measure 
thermal resistance utilizes the linear voltage drop vs. temperature 
change across a P-N junction of a semiconductor. Theta JC, 
resistance from junction to case, and Theta JA, resistance from 
junction to ambient, were measured in degrees Celsius per Watt 

Thermal Data 
Leadless Chip Carriers 
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Thermal Data 

Sidebrazed Dual-in-lne Packages 



Thermal Characteristics 


Military CMOS SRAM Packaging 


(°C/W). This value determines the ability of a mechanical structure | 
to transfer heat from a semiconductor device to the surrounding 
environment, ©jr is defined as the difference between the junction 
temperature and a reference point, ie. case or ambient, divided by 
the the power dissipation, the formula is expressed as : 

©jr = JliIs 
P 

©jr = Thermal Resistance, 

Junction to Reference Point in °C/W 
Tj = Junction Temperature in °C 
Tr = Reference Temperature in °C (ie. ambient or case) 

P = Power Dissipation 

The following figures graphically depict the thermal values of 
EDI’s package families. The graphs illustrates the the results of 
thermal testing of various package types and variables, ie. pin 
counts, cavity sizes, die sizes. Actual test procedure is outlined in 
Appendix A. 

Theta JA vs. Air Flow 
Leadless Chip Carriers 
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Theta JA vs. Air Flow 
Sidebrazed Dual-in-lne Packages 
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Appendix A. 

The technique used to measure thermal resistance takes advan- 
tage of the linear voltage drop versus temperature change across a 
P-Njunction of a semiconductor. Thermal test die were used forour 
research. They have several sets of diode pairs to measure the 
temperature change of the die, and a resistor to dissipate power 
(simulating the power dissipation and heating characteristics of an 
actual die.) The following is a brief description of the procedure used 
for thermal resistance measurement: 

1. The voltage drop of the sensing element (diode pairs) is cali- 
brated. This is done by measuring the voltage drop at several 
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temperatures with no power dissipated by the test die. 

2. Measure voltage drop and thus temperature change) under 
various conditions with power applied to the dissipation resistor. 
For ©jc the measurement is taken while the part is immersed in 
a constant temperature bath. For ©ja the measurement is taken 
while the part is subjected to various air flow rates. 

3. Thermal resistance is calculated as follows: 

©JC = Il .-. lQ ©ja = Tj-Ta 
P P 
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Packaging Detail 

Monolithic LCC and CERDIP 


Package J or L, No. 12 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No.D-12) 

32 Pad Ceramic 
Leadless Chip Carrier 


Package L, No. 14 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No.D-11) 

28 Pad Ceramic 
Leadless Chip Carrier 




0J.3 0 . M -a.fr 

3,50 



Package L, No. 100 
32 Pad Ceramic 
Leadless Chip Carrier 
(Preliminary) 


2.29 







Monolithic DIPs 



1.490 

37,85 

► 

Package D, No. 70 




(Package configuration in 

a 

t 




accordance with Mil-M-38510, Pin t lndic C 
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Packaging Detail 


Monolithic, Sidebrazed DIP 

Package Q, No. 2 

28 Pin Ceramic Sidebrazed 

Dual-in-line Package 


m 


37,84 

r— i r~ a n r~y— i nnnc; 


/ 

Pin 1 indicator 




300 mils Wide 


Package Q, No. 3 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No.D-9) 

24 Pin Ceramic 



/ 

Pin 1 Indicator 



L280 


i— i nmr- 

32,51 " | 

□ 

7 > 

mroocri 

juuct 


Inches 

Millimeters 



Sidebrazed 
Dual-in-line Package 
300 mils Wide 




Package Q, No. 6 
22 Pin Ceram ic 
Sidebrazed 
Dual-in-line Package 
300 mils Wide 



1.100 



27,94 



rpmonr 


) 



a 

T=3T=xe=n 


rearrancr 


Pin 1 Indicator 
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Packaging Detail 

Monolithic Sidebrazed DIPs 


Inc hes 

Millimeters 


Package C or K, No. 8 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No.D-10) 

28 Pin Ceramic 
Sidebrazed 
Dual-in-line Package 
600 mils Wide 



Package C, No. 9 
32 Pin Ceramic 
Sidebrazed 
Dual-in-line Package 
600 m ils Wide 



Package T, No. 101 
28 Pin Ceramic 
Sidebrazed 
Dual-in-line Package 
400 mils Wide 
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Packaging Detail 

Ceramic Modules beim 

Millimeters 


Package C, No. 19 
36 Pin ZIP Module 
Ceramic LCCs 
Vertical 

Ceramic Substrate n 
Dual-in-line Package 
Pins onlOO mil Centers 




Package C, No. 31 
40 Pin Module 
Ceramic LCCs 
Ceramic Substrate 
Dual-in-line Package 
900 m ils Wide 


.2201 

58,80 


( ) 

( ) 

( ) 

( ) 



( ) 
7 -itu-jikuc-iju. 

( ) 
•czi-ca-csazjTi: 

( ) 
muuaa 

( ) 
IL—IT— JCJ LIU UJ"* 


Pin 1 Indicator 


Ji&MiQ 

3,175 


1 

I 




Package C, No. 50 
32 Pin Module 
Ceramic LCCs 
Ceramic Substrate 
Dual-in-line Package 
600 mils Wide 


™ 40,64 

,r3r^rrif=nrrit^rrnrrrir^r^rnr^r^r-3.f--iir-i. 




[=□ 


Pin 1 indicator 



15,24 


15x2,54*38,10 
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Packaging Detail 

Ceramic Modules 


Package C, No. 51 
32 Pin Module 
Ceramic LCCs 
Ceramic Substrate 
Dual-in-line Package 
600 mils Wide 



Ins hM 

Millimeters 


11 

~TL 

,1 



^ .600 

j 


Package C, No. 66 
40 Pin Module 
Ceramic LCCs 
Ceramic Substrate 
Dual-in-line Package 
600 mils Wide 


◄ 

5^80 ► 

s' 

) 

Iqjcjlucjizj 

=31 

uuu 

CUUZM— T11UV— lUUI—JCZId 

c ^ 

L 

1 1 31 ITZUl^U 


.125-Min 
3,175 , 


..0L27&.MaL, 

6,985 



nnnnnnn 

innnn 

n 

innnnn 

r— 

l* 0.600 *1 

t 

J U U 

U U U U 1 

II 11 11 li l 


II 11 U 0 u u 

.CL1.QQ..,, 

T 1 

r 15,25 





2,540 



^ 

19x 0.100=1.900 




" 19x 2,540 = 48,26 
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Packaging Detail 

Ceramic Modules iosh^ 

Millimeters 


Package C, No. 103 
32 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 

Dual-in-line Package 
600 mils Wide 




Package C, No. 104 
28 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 

Dual-in-line Package 
on 400 mil Centers 
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Packaging Details 

Ceramic Modules 

Millimeters 


Package C, No. 105 
32 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 

Dual-in-line Package 
600 mils Wide 




Package C, No. 106 
32 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 

Dual-in-line Package 
600 mils Wide 




Package C, No. 109 
48 Pin Module 
Ceramic LCCs 
Sidebrazed Ceramic 
Substrate 

Dual-in-line Package 
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Plastic Modules 

Package P, No 107 
32 Pin Module 
Plastic VSOP 
Ceramic Substrate 
Dual-in-line Package 
600 m ils Wide 


Packaging Detail 



In ches 

Millimeters 


i 0.660 Max. | 




37 


Package P, No. 108 
32 Pin Module 
Plastic SOP 
Ceramic Substrate 
Dual-in-line Package 
600 mils Wide 


40,64 



■ 


i 

3 

¥ . - SI 

M .§P9... 



Package P, No. Ill 
40 Pin Module 
Plastic SOP 
FR4 Substrate 
Dual-in-line Package 
600 mils Wide 


HxDixDixioaxtooooooooi 


nnnnnnnannnnnn, 


mmnnnnnjFmnnr 


iinnnDHnnnannnn, 


□ □ 


. mnnjmnrmrawmr 


T 

.700 

17,78 



Inches 

Millimeters 
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Packaging Detail 

Advanced Packaging 

Package V, No. 75 
(Package configuration In 
accordance with Mil-M-38510, 
Appendix C, No.JC-11) 

32 Pin (J-Lead) Ceramic 
Multilayered Chip Carrier 


Inches 

Millimeters 



Package V, No. 78 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No.JC-11) 

32 Pin (J-Lead) Cerquad 



Package F, No. 79 
(Package configuration in 
accordance with Mil-M-38510, 
Appendix C, No.Fll-A) 

28 Pin Flatpack 





0.180 Max 
4,57 


4L-OQ3Q 

0,76 




0.115 

2.92 

0.045 

1,14 
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